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A story familiar to millions of 
mothers is the daily preparation of 
PABLUM* and PABENA* as the 
first solid foods for millions of 
infants. 


Pablum is a mixed cereal—Pab- 
ena is oatmeal. 


Both are precooked, vitamin 
and mineral enriched, and practi- 
cally identical in nutritive values. 
They are palatable and readily di- 
gestible, and quickly prepared by 
simply mixing with milk or water, 
hot or cold. 


Pablum and Pabena may be 
freely alternated to provide vari- 
ety in taste for infants, or for chil- 
dren and adults requiring a bland, 
low residue diet. Both are pre- 
scribed by physicians everywhere, 
and are advertised to physicians 


only. *T. M. Reg. t $. Pat. of 


MEAD JOHNSON & CO. 


EVANSVILLE 21,1ND,U S.A 








Metabolic combustion is at a very low level in myxedema and 
cretinism. In lesser, subclinical or partial deficiencies physio- 
logic oxidation is more rapid but still below normal. For both 
minor and major thyroid deficiencies, the quality of the 
thyroid medication is of utmost importance. 


Thyroid Armour 


is made from the world’s largest supply of fresh raw 
material, Armour selects and blends the animal 
glands in order to compensate for their regiona! and 
seasonal variation in iodine content. Armour wa 
also first to institute methods of assaying and 
blending the glands to fixed standards. 

Supplied in y, 4, 4, 1, 2 and 5 grain tablets, 
plain or sugar coated and in powder, U. 8. P 


ARMOUR 
Laboratories 


Have confidence in preparation 


you prescribe — specify “Armour” 


HEADQUARTERS FOR MEDICINALS OF ANIMAL ORIGIN CHICAGO 9%, ILLINOIS 





not “food allergy”... but ‘casein allergy” 


Inability to tolerate milk casein is one of the most frequent causes of 
allergy in infants. Casein allergy, as manifested by such symptoms as 
gastrointestinal upsets and atopic eczema, may follow the ingestion of 
any animal milk. In true casein allergy, all animal milks, including 
goat’s milk, must be avoided. 


In such cases Mull-Soy provides the answer. Mull-Soy compares closely 
with cow’s milk in nutritional values of protein, fat, carbohydrate, and 
minerals. 


Mull-Soy is a liquid, pleasant-tasting, 
homogenized, stable (vacuum packed) 
food, high in. unsaturated fatty acids. 

At drugstores in 15% fluidounce tins 


For hypoallergenic diets in infants and protein 3.1% 
adults look to fat 4.0% 


0) carbohydrate 45x 
e total minerals 10% 


water 87.2% 


The Borden Company 
Prescription Products Division 
350 Madison Avenue, New York 17 


Mull-Soy diluted with equal volume of water 
f=:) » 20 calories 
é per fi. oz. 


Average whole cow's milk 








protein 3.3% 
fat 3.8% 
carbohydrate 49% 
total minerals 0.7% 


water 87.3% 





“Doctor, can you recommend 


a reliable brand of shoes 


for my children?” 


Ww N you are asked such questions 
by mothers, Doctor, can you an- 
swer them with assurance? 

For more than 46 years, we have 
made children’s shoes exclusively. 
Fleet-Air Normal Arch Health Shoes 
and our latest development, Fleet-Air 
Correctives, combine scientific con- 
struction and top quality at reasonable 
prices, You can recommend them with 


Normal Arch Health 


confidence 
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~A/R 
"0rmal arch health shoes 


Shoes for normal feet; Correctives for 
abnormal or weak feet. 

Fleet-Air children’s shoes are sold 
only in selected stores. There may be 
an authorized Fleet-dir dealer in your 
community; write for his name, Or, if 
you prefer, we shall have our Regional 
Representative call by appointment to 
show you these truly remarkable chil- 
dren’s shoes. A letter or postcard will 
bring full information. 


. VA 
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EBY SHOE CORPORATION 


EPHRATA 6, PENNSYLVANIA 





VEDICATED 


Readily dispersible in liquids—milk, fruir juices, etc.:— 

Drisdol in Propylene Glycol and Drjsdol with Vitamin A offer 
highly satisfactory, convenient means for administering the 
essential fat soluble vitamins to infants and children. 

When dispersed, they are odorless, tasteless, 

and do not adhere to glass. 


Economical: The daily dose of either is only 2 to 4 
drops for infants, and from 4 to 6 drops for older children. 
In milk, the lower dose is adequate. 


Drisdol in Propylene Glycol—a sterile, stable, clear solution of 
crystalline vitamin D,—contains 10,000 units of vitamin D, per gram, 
250 units per drop. Supplied in bottles of 5 cc., 10 cc. and 50 cc. 


Drisdol with Vitamin A diffusible contains 10,000 units of 
crystalline vitamin D, and 50,000 units of vitamin A per gram, 
250 and 2500 units per drop. Supplied in bottles 

of 10 cc. and 50 cc. 





Drisdol, trademark reg. U. S. & Canada, 


brand of crystalline vitamin D2 (calciferol) 


7? a) Jt 
Lew di Diffusible Vitamin Preparations 


New Yorn 13,N.Y. Winosor, Ont 
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SQUIBB INSULIN PRODUCTS 


short action: 


intermediate action 


pr longed action: 


..purified...potent...rigidly standardized to 


meet the various requirements of diabetics. 


peak effect within 3 to 4 hours, waning rapidly 
INSULIN SQUIBB 

10-cc. vials (40, 80 & 100 units per cc.) 

INSULIN MADE FROM ZINC-INSULIN 
CRYSTALS SQUIBB 


10-ec. vials (40 & SO units per ce 


peak effect in 8 to 12 hours, with action continuing 
sometimes for 16 or more hours. 


GLOBIN INSULIN WITH ZINC SQUIBB 


10-cc. vials (40 & 80 units per ce 


onset slow; peak effect in 10 to 12 hours, with action 
sometimes persisting for 24 or more hours 


PROTAMINE ZINC INSULIN SQUIBB 


10-ce. vials (40 & 80 units per cc.) 


Sal IBB MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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Meyenberg 
Evaporated Goat Milk 


\ natural milk. nutritiona 
to evaporated cows milk. May | 

Salaticueael) Me lelaitinic 

no change in essential nutrient \ 


new recipe booklet available Con 


stant control assures unitormity purity 


At most drug stores in 14-02. 
cans. Advertised to the pro- 
fession only. For informa- 
tion, file cards, and recipe 


booklets, write 
Special Milk Products, Inc. 


Los Angeles 64, California+ Since 1934 STemicize 
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Before Treatment (9 
days proer to Dihydre- 
streptomycin therapy 
Diffuse lobular tuberce- 

us pneumonia, lower 
half ef left lung; thin- 
walled cavity above hilus 
(3x I3.5.em., 


| an ad 


After 3 Mos. Treat- 
ment (2 days after dis- 
continuance ef Dihydro- 
streptomycin) Consider- 
able clearing ef acute 
exudative process in the 
diseased lung; cavity 
smallerand wall thinner. 


Preferred Adjuvants in the 
treatment of 


TUBERCULOSIS 


Dihydrostreptomycin and Streptomycin are unquestionably the most 
potent antibiotics now available for use against tuberculosis. Extensive 
clinical results have defined the important role of these antibiotics in 


suppressing the activity of the tubercle bacillus. 


Detailed literature including in- MERCK & CO., Ine. 
cations, ph acology, dos x ° - ‘ 
poy ge Manufacturing Chemin 


upon request. RAHWAY, N. J. 


ee | RN 


Streptomycin Dihydrostreptomycin 
Calcium Chloride Sulfate 


Complex Merck Merck 


ong Bake 





sumplicity, itself 
to prescribe S IMI LAC 


simply add one measure of Similac to 
two ounces of water to yield two ounces 
of normal formula of 20 cals/oz 


simplicity, itself 
to prepare te, IMI VAC 


simply instruct mother to float the 
prescribed quantity of Similac 
on previously boiled water and stir 


sumplicity, itself 


to digest S I MI LAC 


\ the proteins have been so modified 
for the fats so altered 

| the minerals so adjusted 
that there is no closer equivalent 
to human breast milk than 


SIMILAC 


for term and premature infants throughout the first 
year of life whenever breast feeding must be 
supplemented or replaced. Similac has the same zero 
curd tension as human breast milk. 


SIMILAC DIVISION WY M&R DIETETIC LABORATORIES, Columbus 16, Ohio 








Carefully supervised tests were conducted recently 


® a group of well-known hospitals. 


The following methods were tested — including 
three treatments commonly used in hospitals: 


1. Mineral Oil 

2. Soap and Water 

3. Cornstarch, Soap and Water 
4. Jergens Lotion 


Hundreds of newborn infants were observed for 
a period of 2 weeks . . . for incidence of rashes, 


macules, papules and pustules. 


Results indicated that Jergens Lotion gave 5 times 
better protection against the skin irritations men- 
tioned than the three other listed treatments. 


You can recommend Jergens Lotion to your 
patients as a superior daily skin care for new- 
born infants. 


tested 
results 


Jergens Lotion 
proved 
indicated care 
for infants’ skin 


Jergens Lotion is sterile. Does not support bac- 
terial growth. Active ingredients Glycerine, Sweet 
Almond Oil, Spermaceti, Benzaldehyde, Gum 
Benzoin and Alcohol. 


If you have not already received your copy of these hospital tests, write to 
the address below and the report will be mailed to you promptly. The 
Andrew Jergens Company, Box 6, Dept. 91A, Cincinnati 14, Ohio. 





Premature, but promising 


To the premature struggling for existence, intestinal distention, colic 
or diarrhea may be insurmountable obstacles. Good care and good 


nutrition, however, offer promising prospects for life and health. 


In the feeding of premature infants, ‘Dexin’ has proved an excellent 
“first carbohydrate.” Because of its high dextrin content, it (1) resists 
fermentation by the usual intestinal organisms, (2) tends to hold gas 


formation, distention and diarrhea to a minimum, and (3) promotes 


the formation of soft, flocculent, easily digested curds. 


Readily soluble in hot or cold milk, or other bland fluids, ‘Dexin’ brand 
High Dextrin Carbohydrate is well taken and retained. ‘Dexin’ does 


make a difference: 


‘Dex =a sm 


Composition—Dextrins 75% + Maltose 24% + Mineral Ash 0.25% + Moisture 
0.75% « Available carbohydrate 99% + 115 calories per ounce + 6 level packed 
tabiespoonfuls equal | ounce * Containers of twelve ounces and three pounds ¢ 
Accepted by the Council on Foods and Nutrition, American Medica! Association. 

*Dexin’ Reg. Trademark 


Literature on request 


BURROUGHS WELLCOME & CO. (U.S.A) INC, 9 & 11 East 41st St., New York 17, N.Y. 
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PET MILK... 
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PET MILK COMPANY 


1441.C Arcade Building, 
St. Levis 1, Missouri 


How easy it is to overlook this simple 
fact, that Pet Milk és milk... good milk to 
drink .. . and its usefulness extends far 
beyond bottle-feeding days. 


Physicians think of Pet Milk first in terms 
of infant feeding. Its broad background 
of clinical trial, together with each 
doctor’s successful use of Pet Milk in 
both difficult and normal feeding cases, 
has built this lasting recognition. 


Yet in ever growing numbers children 
who have thrived during infancy on 

Pet Evaporated Milk continue to drink this 
good whole milk after weaning. The 
same qualities recommend it. . . its 
unfailing sterility, its soft, readily digested 
curd, its economy as compared to other 
forms of milk. Pet Milk, diluted half 

and half with water, is complete in all the 
food values of rich whole milk. 


Of special importance, too, is the 
fortification of Pet Milk with pure 
crystalline vitamin D in the approved 
amount, which provides automatically 
during growing years the needed 
amount of this sunshine vitamin for 
optimal growth and dentition long after 
cod-liver oil days are past. 


So when mothers ask the common 
question, “When do I change my baby to 
regular milk?,” the wisest answer is 

“Pet Milk és milk. There is no better — no 
more wholesome kind of milk for your 
child through all his growing years.” 


*, 
ss 


e toa 
WOomoGeENized 
SVAPORAT 














American Journal of Diseases of Children 


VoLtume 79 MARCH 1950 Numper 3 


Coryricour, 1950, sy rue American Me 


RESISTANT RICKETS 


SMITH FREEMAN, M.D., Ph.D 


CHICAGO 
AND 


IRVIN DUNSKY, M.D 
CINCINNATI 


VERY specific treatment for a disease makes possible a further 
differentiation of the conditions that give rise to a similar clinical 
picture. The widespread use of vitamin D to prevent and cure rickets 
has made evident the existence of a small group of patients who have 
most of the developmental manifestations that characterize rickets but 
who fail to respond to doses of vitamin D that are ordinarily effective 
in the prevention and cure of rickets. 
Vitamin D produces in the rachitic child who is otherwise normal 
a decrease in fecal calcium and inorganic phosphorus and an increase 
in the urinary excretion of calcium, with variable effects on the urinary 
excretion of phosphorus. At the same time the serum inorganic 
phosphorus rises, and later there is a decline in the alkaline serum phos- 


phatase. The serum calcium rises in children in whom it is below normal. 


An improvement in muscle tone and healing of the rickets are associated 
with these chemical changes. 

The over-all effect of the administration of vitamin D in therapeutic 
doses is to increase calcium and phosphorus retention and to raise the 
product of the concentration of calcium and phosphorus ions (ion 
product) in the blood plasma. The mechanisms by which this is 
accomplished appear to involve both the intestine and the kidney. Vita 
min D seems to have a specific effect on the small intestine that results 
in an increased absorption of calcium. The mechanism by which this 
is brought about is not known. A belief which was at one time widely 
accepted,’ and which may still be held by some investigators, is that the 
reduction in fecal loss of calcium by vitamin D was due to a reduced 
reexcretion of calcium into the intestine. However, other evidence ” 

From the Department of Experimental Medicine, Northwestern University 
Medical School, and Children’s Memorial Hospital, Chicago. 

1. Shohl, A. T.: Mineral Metabolism, American Chemical Society Monograph 
Series, No. 82, New York, Reinhold Publishing Corporation, 1939, pp. 88 and 336 

2. Nicolaysen, R.: Studies upon Mode of Action of Vitamin D: Influence of 
Vitamin D on Faecal Output of Endogenous Calcium and Phosphorus in Rat, 


Biochem. J. 31:107 (Jan.) 1937; Studies upon Mode of Action of Vitamin D 


(Footnote continued on next page) 
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indicates that the unirritated bowel does not excrete much calcium and 
that vitamin D increases calcium absorption by both the animal deficient 
in vitamin D and the normal animal. The impairment in calcium 
absorption would also tend to deplete the body of phosphorus, since 
much of the fecal calcium is excreted as calcium phosphate. 

A second specific effect of vitamin D appears to be on the kidney. 
Che experiments of Harrison and Harrison * on puppies indicated that 
vitamin D influenced the renal tubular reabsorption of inorganic phos- 
phorus, thereby raising its renal threshold, hence its concentration in the 
blood plasma, 

In a child with severe rickets the product of the numerical value 
for serum calcium (in milligrams per hundred cubic centimeters) 
multiplied by the value for serum phosphorus is usually less than 30.* 
‘“\ny measure that will restore this product toward normal (50 to 60) 
will cause healing to occur. Numerous experiments * have shown that 
the bone of the rachitic animal is quite capable of undergoing calcifica- 
tion if exposed to a fluid containing the proper concentration of calcium 
and phosphorus ions. The rachitic child typically has a low blood 
inorganic phosphorus content and a normal serum calcium level, and 
4 


healing occurs, as was demonstrated by Howland and Kramer,* when 


the product of the values for calcium and prosphorus exceeds 30. Thus, 


the effect of vitamin D on both intestine and kidney would tend to raise 
the product of the values for calcium and phosphorus by increasing 
phosphorus absorption and decreasing its excretion, The evidence to 
date has not demonstrated a direct effect of vitamin D on phosphate 
absorption by the intestine; therefore, it must be presumed for the 
present that this result is secondary to the effect of vitamin D on calcium 
absorption 

Vitamin D administered in large doses has an action on bone that 
cannot be accounted for by its effect on intestinal or renal function 
rhus, it has been assumed to have a direct action on bone which, if the 


Influence of Vitamin D on Absorption of Calcium and Phosphorus in Rat, ibid 
31:122 (Jan.) 1937; Studies upon Mode of Action of Vitamin D: Absorption of 
Calcium Chloride, Xylose, and Sodium Sulphate from Isolated Loops of Small 
Intestine and of Calcium Chloride from Abdominal Cavity in Rat, ibid. 31:323 
( Feb.) 1937; Studies upon Mode of Action of Vitamin D: Absorption of Phosphates 
from Isolated Loops of Small Intestine in Rat, ibid. 31:1086 (July) 1937 
3. Harrison, H. E., and Harrison, H. ¢ Renal Excretion of Inorganic 
Phosphate in Relation to Action of Vitamin D and Parathyroid Hormone, J. Clin 
Investigation 20:47 (Jan.) 1941 
4. Shipley, P. G Kramer, B., and Howland, | Calcification in Vitro 
Biochem. J. 20:379 (Feb.) 1926 
5. Kramer, B Shear, M. ]., and Siegel, J Composition of Bone: X 
Mechanism of Healing in Low Phosphorus Rickets, 1. Biol. Chem. 91:723 (Mav) 
1931 
Howland, ].. and Kramer, B Factors Concerned in the Calcification of 
ne, Tr. Am. Pediat. Soc. 34:204 (May) 1922 
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vitamin is given in sufficiently large amounts, is conducive to bone dis- 
solution. This action has been demonstrated by the effect of vitamin D 
in large amounts administered to animals on a diet low in calcium and 
phosphorus. In this circumstance the excess amount of calcium and 
phosphorus that is excreted in the urine and which may accumulate 
in the blood can be derived only from the bones themselves. It was 
shown by Jones and Rapoport’ that hypercalcemia could be produced 
in dogs fed a calcium-free diet by feeding large doses of vitamin D. 
One of us (S. F.)* was able to reduce the bone ash and produce spon 
taneous fractures in rats maintained on an adequate diet but given, 
in addition, large doses of vitamin D for a period of several weeks 
However, it has never been established that this direct action on bone 
is a part of the effect of the administration of ordinary amounts of 
vitamin D 

There is a large amount of experimental data which shows that the 
effectiveness of vitamin D is much influenced by the relative and abso- 
lute amounts of calcium and phosphorus in the diet. The optimum cal- 
cium to phosphorus ratio in the diet is between 1 and 1.5, and a 
pronounced preponderance of calcium in the diet reduces the absorp- 
tion of phosphorus and increases the vitamin D requirements of the 
subject.” The vitamin D requirement of the experimental animal is 
minimal when the ratio and amount of calcium and phosphorus are 
optimal. Vitamin D can promote mineral absorption and retention 
in the presence of unfavorable dietary ratios of calcium to phosphorus. 
The ratio in cow’s milk is in the optimal range, according to animal 
experiments 

REVIEW OF THE LITERATURI 

The term “late rickets” has a variety of meanings. It is used to 
describe rickets resulting from the disorder of a single viscus (intestine, 
liver, kidney, pancreas) and manifested as one of the features of a 
metabolic disorder, recurrent rickets in a child who has recovered from 
the disease only to have it recur, osteomalacia and persistent infantile 
rickets occurring in an inadequately treated patient. In a limited 
sense, however, late rickets designates that form of endogenous rickets 
which differs from privational rickets primarily in its refractoriness to 


antirachitic therapy, in the unusually large amounts of vitamin D 


7. Jones, J. H., and Rapoport, M.: Further Observations on Relation of 


Calcium and Phosphorus Intake to Hypercalcemia and Hyperphosphatemia Induced 
by Irradiated Ergosterol, J. Biol. Chem. 98:153 (Sept.) 1931 

8. Freeman, S.: Correlated Studies of Calcium, Inorganic Phosphorus, and 
Serum Phosphatase in Normal Animals and in Animals Influenced by Irradiated 
Ergosterol, Thesis, Northwestern University, 1933 

9. Bethke, R. M.; Kick, C. H., and Wilder, W Effect of Calcitum-Phosphoru 
Relationship on Growth, Calcification. and Blood Composition of Rat. |. Biol 
Chem. 98:389 (Nov.) 1932. 
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required both for cure and for the prevention of recurrence. It is this 
specific form of “rachitis tarda” that is described in this paper. 
Resistant rickets is a rare disorder. The number of known cases 
reported does not exceed 30.‘° Although the familial occurrence 1s not 
invariable, a sufficient number of instances has been recorded to suggest 
that the disease is genetically determined. McCune reported its occur- 
rence in identical twin girls who were recognized as having rickets at 
18 months of age despite the usual vitamin therapy.'' At 9 years of 
age moderately severe rickets was manifested clinically by dwarfism, 
enlarged epiphyses and malformation of the lower extremities and 
chemically by the blood serum values for calcium, 10 mg. per hundred 
cubic centimeters, for inorganic phosphorus, 1.5 mg. per hundred cubic 
centimeters, and for phosphatase, 15 Bodansky units, Definite healing 
did not occur until a dose of 480,000 units of vitamin D was employed 
daily. Christensen reported familial incidence in a mother and her 
2 children, aged 13 and 15 years.'* All 3 had a generalized atypical 
disease of bone which showed chemical and roentgenographic similar 
ities to rickets and to the osteochondrodystrophy of Morquio. The 
mother had had pronounced rachitic deformities as a child and showed 
symptoms and signs of osteomalacia as an adult. Treatment with 
massive doses of vitamin D (250,000 to 500,000 international units) 
produced some improvement. Christensen ** observed another case in 
which the resistant disorder was seen in the patient’s father and mother 
and the mother’s brother. The hereditary aspect of the disease is 
further emphasized by Baagée’s report ** of a patient with refractory 
rickets. Five younger brothers and sisters showed pronounced symp- 
toms of the same disease. Their mother had deforming rickets which 
prohibited her from walking until the age of 5 years; 2 of her brothers 
and sisters were unable to walk until they were 7 years of age because 
of resistant rachitic deformities. Similar instances of the familial 
occurrence of vitamin D-resistant rickets may be found in other case 


reports. ** 


10. McCune, D. J Refractory Rickets, Am. J. Dis. Child. 77:112 (Jan.) 
1049 

11. McCune, D. ] Refractory Rickets in Identical Twins, Am. J]. Dis. Child 
63:1008 (May) 1942 

12. Christensen, J]. F Three Familial Cases of Atypical Late Rickets, Acta 
pacdiat. 28:247, 1941 

13. Baagde, K Tardy Rickets, Ugesk. f. leger 86:175 (Feb.) 1924; cited by 


Christensen,'? 

14, (a) Jampolis, M., and Londe, S.: The Need of Large Doses of Viosterol 
in Severe Rickets (Osteomalacia Type): Comparative Study of Viosterol and 
Cod Liver Oil, J. A. M. A. 98:1637 (May 7) 1932. (6) Lightwood, R., and Wood, 
2 Familial Rickets with Obscure Etiology, Proc. Roy. Soc. Med. 26:277 
(Nov.) 1933 (c) Kajdi, I Comparison of the Effect of Vitamin D and 
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While ordinary rickets is uncommon in patients beyond the eighteenth 
month of life,** refractory rickets persists into or may first manifest itself 
in childhood. The clinical findings are those of florid rickets, with 
bossing of the frontal bones, beading of the ribs, narrow flaring chest, 
prominent abdomen, swelling of the epiphyses of the wrists and ankles, 
bowing of the legs and pronation of the feet. The differentiation from 
simple privational rickets can be made only when the lack of a response 
to the usual therapy is noted. Progression of the defect in mineraliza- 
tion leads to retarded growth and skeletal deformity. Corrective 
osteotomy for bowing of the legs is often undertaken, especially when 
the nature of the metabolic anomaly is not appreciated. 

The danger of osteotomy, and more specifically of skeletal immobiliza- 
tion, in patients with refractory rickets is worthy of emphasis, par- 
ticularly in those to whom vitamin D in large doses is being given. High 
levels of serum calcium and an abnormally high level of urinary excretion 
of calcium may ensue, with serious impairment of renal function. Butler 
reported several such instances.**4 One child treated with 100,000 
units of vitamin D daily up to the day of operation had serious hematuria 
Calcium phosphate casts appeared in the urine, while the serum calcium 
and inorganic phosphorus levels became elevated. Two other children 
given massive vitamin D therapy had a similar abnormal rise in their 
serum calcium and inorganic phosphorus values, despite the fact that 
administration of vitamin D was discontinued one week before operation 
Kajdi*** reported a similar complication in his patient following cor 
rective osteotomy. This phenomenon of hypercalcemia is not peculiar 
to patients with resistant rickets, however, for it has been observed to 
occur spontaneously in young persons following immobilization as a 
result of a fracture or widespread infantile paralysis..° While hyper 
calcemia is not a feature of osteoporosis in the aged, it occurs in 


osteoporosis in young, healthy active persons suddenly immobilized 


The danger is particularly great in patients with treated resistant rickets, 
so far as the hypercalcemia resulting from immobilization may be 
augmented by a hypercalcemic effect of the high dosage of vitamin D 
Discontinuance of vitamin D therapy at the time of operation, or even 
shortly before surgical treatment, may fail to negate this effect, since 
it has been shown experimentally that after the administration of a 
single dose of 200,000 units of vitamin D two and a half to three months 
must elapse before the vitamin D disappears from the blood serum.'* 


Citrates on the Mineral Metabolism in Late Rickets, Am. J. Dis. Child. 68:352 
(Nov.) 1944. (d) Butler, A. M., in discussion on Kajdi.14e¢ 

15. Hess, A. F.: Rickets Including Osteomalacia and Tetany, Philadelphia 
Lea & Febiger, 1929, pp. 253-257. 

16. Albright, F.; Burnett, C. H.; Cope, O., and Parson, W Acute Atrophy 
of Bone Simulating Hyperparathyroidism, J. Clin. Endocrinol. 1:711 (Sept.) 1941 

17. Heymann, W.: Studies on the Mode of Action and Metabolism of Vitamin 
D, J}. Pediat. 8:480 (April) 1936. 
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\lthough experience with endogenous rickets is limited by the 
relatively small number of reported cases, the failure of the serum 
inorganic phosphorus to rise readily in treated patients seems to be a 
salient feature of the disorder. This is in decided contrast to the 
characteristics of ordinary infantile rickets, in which a rise in the level 
of the serum inorganic phosphorus is one of the first signs of healing.’* 
Indeed, the response of this component in simple privational rickets is 
so prompt that even with a little therapy and in the continued presence 
of active rickets normal values for serum inorganic phosphorus may be 
obtained.” Hypophosphatemia in treated rickets, however, may be 
refractory to the point of persistence even in the face of active healing.*° 
\ rise in the organic acid-soluble ester phosphorus fraction of the red 
corpuscle may occur, even though the serum inorganic phosphorus is 
unaffected.** The serum calcium is usually normal and the serum 
phosphatase high before treatment. As in ordinary rickets,** hyper- 
plasia of the parathyroid gland and an increased amount of parathyroid 
hormone in the blood stream are found in resistant rickets.** Para 
thyroid hyperplasia is not a unique secondary finding in rickets, however, 
for it is common in those conditions tending to decrease the serum 
calcium, viz., pregnancy, low calcium diet, osteomalacia, renal disease 
with phosphate retention and the parenteral administratton of phos 
phates.** A disturbance of cystine metabolism may occur in resistant 
18. Howland, J., and Kramer, B Calcium and Phosphorus in the Serum in 
Relation to Rickets, Am. J. Dis. Child. 22:105 (Aug.) 1921, 

19. Bodansky, A., and Jaffe, H. I Phosphatase Studies: Serum Phosphorus 
is Criterion of Severity and Rate of Healing of Rickets, Am. |. Dis. Child. 48: 
1268 (Dec.) 1934. Hess, A. F., and Unger, L. ] Infantile Rickets: Significance 
of Clinical, Radiographic and Chemical Examinations in Its Diagnosis and Inci 
dence, thid, 24:327 (Oct.) 1922 

20. Stearns, G., and Boyd, }]. D The Healing of Rickets Coincident with a 
low Serum Inorganic Phosphorus, |. Clin. Investigation 10:591 (Aug.) 1931 

21. Stearns, G., and Warweg, E Studies of Phosphorus of Blood: The 
Phosphorus Partition in Whole Blood and in Serum and Serum Calcium and 
Plasma Phosphatase During Healing of Late Rickets, Am. J. Dis. Child. 40:79 
(Tan.y 1938 
22. Hamilton, B., and Schwartz, ¢ Rickets and Hyperparathyroidism, Am 
J}. Dis. Child, 46:775 (Oct.) 1933. Higgins, G. M., and Sheard, C.: The Effects 
f Selective Solar Irradiation on the Parathyroid Glands of Chicks, Am. J. Physiol 
85:299 (June) 1928 

3. (a) Albright, F.; Butler, A. M., and Bloomberg, E.: Rickets Resistant to 


Vitamin D Therapy, Am. J. Dis. Child. §4:529 (Sept.) 1937. (6) Highman, W. J., 


35 


und Hamilton, B.: Calcium and Phosphorus Metabolism in a Case of Intractable 
Rickets, |. Pediat. 9:56 (Tulw) 1936 

24. Drake, T. D.; Albright, F., and Castleman, B Parathyroid Hyperplasia 
in Rabbits Produced by Parenteral Phosphate Administration, ]. Clin. Investigati 


16:203 (March) 1937 





FREEMAN-DUNSKY—RESISTANT RICKETS 415 


rickets.**> Pache ** described essential hypophosphatemic rickets without 
glycosuria and with cystinosis, and Russell and Barrie ** reported a 
case associated with glycosuria and cystinosis in which cystine crystals 
were deposited in the reticuloendothelial system throughout the body. 
Ihe pathologic sequences leading to refractory rickets are not well 
understood. It is clear, however, that the disturbance cannot be 
attributed to faulty absorption of vitamin D from the gastrointestinal 
tract, for the disease persists even though vitamin D is present in the 
blood in high concentration. Bakwin and his associates ** reported 
the case of a boy whose rachitic state first manifested itself clinically by 
difficulty in walking at 6 years of age. Despite treatment with 40,000 
units of vitamin D daily and ultraviolet irradiation, there was steady 
progression of the disease process. Examination of the blood showed 
a serum content of vitamin D that was twenty times normal. With 
administration of 1,000,000 units of vitamin D daily, prompt healing 
occurred. Withdrawal of treatment resulted in a prompt recurrence 
of rickets. A daily supplement of 440,000 units of vitamin D was 
ultimately necessary for maintenance. Albright and his collaborators ** 
described a case of late rickets in a boy 16 years of age. The disease 
had been present since 1 year of age despite vigorous therapy. The 
intravenous administration of crystalline vitamin D in doses varying 
from 2,700 to 32,000 units and the refractoriness of the disease indicated 
that faulty absorption was not a factor. With administration of 1,500,000 
units daily, an increase in the retention of calcium and phosphorus, a 
notable lowering of the calcium and phosphorus content of the feces, 


a rise in the urinary excretion of calcium and a slight lowering of the 


urinary excretion of phosphorus resulted. A maintenance dose of 
150,000 units of vitamin D daily was ultimately required. Even after 
puberty discontinuance of therapy resulted in a prompt recrudescence 
of the disorder, indicating that a spontaneous remission with the cessation 
of longitudinal growth need not occur. In the case reported by Eliot 
and Park ** examination of the blood serum for vitamin D before the 


25. McCune, D. J.; Mason, H. H., and Clarke, H. 7 Intractable Hypophos- 
phatemic Rickets with Renal Glycosuria and Acidosis (the Fanconi Syndrome) 
Report of a Case in Which Increased Urinary Organic Acids Were Detected and 
Identified, Am. J. Dis. Child. 65:81 (Jan.) 1943. 

26. Pache, H. D.: Ueber die Cystein-Cystinstoffwechselstérung der ersten 
Lebenszeit und ihre Beziehung zu Zwergwuchs und renaler Rachitis, Ztschr. f 
Kinilerh, 62:1, 1940 

27. Russell, D. S., and Barrie, H. J.: Storage of Cystine in the Reticulo 
Endothelial System and Its Association with Chronic Nephritis and Renal Rickets 
Lancet 2:899 (Oct. 17) 1936. 

28. Bakwin, H.; Bodansky, O., and Schorr, R Refractory Rickets, Am. ] 
Dis. Child. §9:560 (March) 1940 

29. Eliot, M. M., and Park, E. A Rickets, in Brennemann, J. Practice of 
Pediatrics, Hagerstown, Md., W. F. Prior Company, Inc., 1944, vol. 1, chap. 3¢ 
p. 111 
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onset of vigorous therapy revealed a level twice the upper limit of 
normal, For cure, daily administration of 350,000 units of vitamin D 
was needed, yielding a serum concentration of forty times normal. In 
the case of resistant rickets in twins reported by McCune“ a vitamin 
D serum concentration of approximately 18,000 units per hundred 
cubic centimeters, resulting from a dosage of 480,000 units daily, was 
reached before definite healing occurred. At this stage, however, 
hypervitaminosis D became apparent, with a rise in the serum calcium 
level to 12.2 and 13.4 mg. and in the serum phosphorus to 4.5 mg. per 
hundred cubic centimeters and the appearance of calcium casts and 
amorphous urates in the urine, 

The mode of action and the need for such a large serum concentra- 
tion of vitamin D in these patients are not clear. Albright and his col- 
laborators *** were of the opinion that some specific intrinsic resistance 
to the action of vitamin D existed in these patients which could be 
overcome only by the use of large doses. Bakwin and his co-workers ** 
suggested that “this vitamin [DJ], like carotene, must be converted in 
the body before it becomes biologically active . . .” and presumed 
that this conversion mechanism was deficient. Christensen '? speculated 
whether 
the effect of these enormous doses is of the same nature at all as the effect of 
the doses generally used in common rickets. It is true that the effect upon 
metabolism is mainly the same, but there is a difference, namely that in late 
rickets the effect of large doses ceases as soon as treatment is stopped, while in 
common rickets there is a more prolonged effect as seen in shock therapy where 


a single massive dose (500,000 I. U.) is used with good results 


Various changes in the composition of the urine and blood in asso 
ciation with rickets resistant to vitamin D have led to the supposition 
that the effector mechanism for part of the vitamin D action is impaired. 
suggested that the impaired part of 


) 


Robertson, Harris and McCune ™ 
this effector mechanism resides in the kidney, that it is concerned with 


phosphorus resorption by the tubule and that the vitamin D molecule is 


a prosthetic group in this enzyme system. A 10 year old boy with 
refractory rickets was studied before and after the institution of treat 
ment with 200,000 U. S. P. units of vitamin D daily. Simultaneous 
determinations on the rates of glomerular filtration and of phosphorus 
clearance before treatment and when healing was advanced showed 
that the rise in serum inorganic phosphorus coincided with an increased 
efficiency of the tubular epithelium in reabsorbing phosphorus from the 
glomerular filtrate. The defect was visualized as a selective disturbance 
in the tubular reabsorption of phosphorus, differing only in severity 
from that in tubular renal rickets (Fanconi’s syndrome), in which 

30. Robertson, B. R.; Harris, R. C.. and McCune, D. ] Refractory Rickets 
Mechanism of Therapeutic Action of Calciferol, Am. J. Dis. Child. 64:948 (Nov.) 
1942 
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the tubular defect permits passage of excessive amounts of sugar, amino 
acids and phosphorus." Studies in Kajdi's report '* of the urinary 
clearance of mannitol and phosphorus before treatment also indicated 
normal glomerular filtration and high phosphate clearance. After 
administration of large doses of vitamin D, there was a decrease in 
phosphate clearance, with an increase in the tubular reabsorption of 
phosphorus. The work of Robinson and Nelson,*? however, suggested 
that the rate of glomerular filtration, which was decreased by treatment 
with large doses of vitamin D, was responsible for the increase in 
the serum level of inorganic phosphorus. The phosphorus clearance 
values were not changed with the increase in the serum inorganic 
phosphorus. 

The finding in resistant rickets of an increased tubular reabsorption 


of phosphorus following vitamin D therapy coincides with the results 


of the experimental work of Harrison and Harrison * on rachitic puppies 
Albright and his associates,** however, pointed out the possible fallacy 
of considering these experimental findings in rachitic animals with 
intact parathyroid glands as evidence of the primary action of vitamin 
D, rather than as changes secondary to an alteration in the activity of 
the parathyroid glands. Albright and his co-workers concluded that 
the rising serum phosphorus level following administration of vitamin 
D should be attributed to decreased parathyroid activity resulting from 
a rise in the serum calcium level. They depicted a sequence of events 
following administration of vitamin D of increased calcium absorption, 
rising serum calcium, decreased parathyroid activity and depressed 
urinary excretion of phosphorus, with an ultimate rise in the serum 
phosphorus level. Their observations indicated that vitamin D has two 
independent effects: increasing the absorption of calcium from the 
intestine and increasing the phosphate excretion by the kidney. Whether 
the serum phosphorus increased or decreased with vitamin D adminis 
tration, in their opinion, depended on which of these two effects 
predominated. The thesis that vitamin D acts through the parathyroid 
glands has received experimental support from Taylor and _ his 
co-workers,** 

Although the mechanism for the action of vitamin D is not com 
pletely settled, the need for large doses of vitamin D in resistant rickets 


31. McCune, D. J Symposium on Pediatrics Dwarfism, Clinics 2:380 
(Aug.) 1943. McCune and others.*5 

32. Robinson, H. W., and Nelson, W. E.: Phosphorus Clearance in Children 
with Vitamin D-Resistant Rickets, Am. J. Dis. Child. 68:323 (May) 1945 

33. Albright, F.; Burnett, C. H.; Parson, W.; Reifenstein, E. C., and Roos, A 
Osteomalacia and Late Rickets, Medicine 25:399 (Dec.) 1946 

34. Taylor, N. B.: Weld, C. B.; Branion, H. D., and Kay, H. D 4 Study 
of Action of Irradiated Ergosterol and of Its Relationship to Parathyroid Function, 
Canad. M. A. J. 24:763 (June) 1931; 25:20 (July) 1931 
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is clear. The exact therapeutic dose is largely an individual matter and 
must be determined separately for each patient. A maintenance dose 
is necessary, decreasing with an increase in age.” In some persons 
there is a spontaneous cure at puberty, with cessation of longitudinal 
growth, while in others the disease persists into adulthood in the form 


of osteomalacia 


Fig. 1—A child with resistant rickets 


REPORT OF A_ CASE 
Clinical Data.—J. R., a white girl, was admitted to Children’s Memorial Hos- 
pital when she was 3% years old because of bowing of the legs. The bowing had 
been present since she began to walk at 14 months and had not improved, despite 
vitamin D therapy 
The birth was normal. No cyanosis or jaundice was noted. There was no 


evidence of nephritis, hepatitis, tetany or diarrhea. Her feeding history was 
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incomplete. Administration of cod liver oil concentrate was started at 2 months 


of age, and the dose was increased to 30 drops during the last part of the first 
year. When she was 2 years old, 2 teaspoons (8 to 10 cc.) of regular cod liver 
oil was being given daily. Some time after that vitamin Dz (drisdol*) and Stuart 
formula (a polyvitamin preparation) were substituted for the cod liver oil. On 
physical examination (Nov. 22, 1944), prominent bowing of the legs (figs. 1 and 
2), some flaring of the ribs, enlargement of the costochondral junctions, frontal 
bossing and thickening of wrists, knees and ankles were observed. Roentgeno 


grams (fig. 3) showed wide epiphyses typical of rickets, with osteoporosis, and 





Fig. 2.—Roentgenogram of lower extremities of child with characteristx 


deformity of resistant rickets 


pronounced anterior and lateral bowing of the femurs At this time the urine 
was normal except for an occasional calcium cast. Blood studies showed normal 
serum proteins, cholesterol nonprotein nitrogen, blood sugar, dextrose tolerance 
curve, urea, chlorides and carbon dioxide-combining power and a negative reaction 
to the cephalin-cholesterol flocculation test. The serum calcium was 11.3 mg. and 
the serum inorganic phosphorus 2.6 mg. per hundred cubic centimeters. Phos- 
phatase measured 19 Bodansky units. Except for one period of two months the 
urine did not contain abnormal amounts of reducing substances. There was never 


albuminuria. Therapy consisted in bilateral osteotomies of tibias and fibulas, appli 


cation of casts and the administration of 150,000 units of vitamin D daily (50,000 











} 
Ff 
3 
: 
& 
b 
q 
§ 
a 
H 
t 
% 


420 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


units three times a day). Considerable healing occurred but the epiphysial lines 
remained wider than normal (fig. 3). The growth of this child (table 1) has 
been less than that of the average child, 


Laboratory Studies.—Calcium balance studies were carried out on this child 
with a varying vitamin D intake, The results of some of these balance studies can 
he seen in table 2. These data reveal the following results: 


1. Calcium and phosphorus retentions were low on an adequate diet unsupple- 
mented by vitamin D. 


2. The fecal loss of calcium and phosphorus was high on a diet low in vita- 
min D 


Fig. 3.—Serial roentgenograms of wrist taken before and during treatment of 
resistant rickets with large doses of vitamin D: A, made Dec. 8, 1945, shows active 
rickets; B, made Feb. 7, 1946, shows some healing; C, made April 22, 1946, shows 


further healing; D, made June 3, 1946, shows essentially healed rickets; E, made 


Aug. 5, 1946, shows recurrence of active rickets, and F, made Oct. 7, 1946, shows 
active rickets with some healing 


Taste 1.—Growth of Child with Resistant Rickets 


Date Weight, Lb. Height, In 


November 1044 15 36.5 
December 1045 33.5 38.5 
November 1946 $5.5 40.8 
December 147 6 43.6 
Iweember 1048 45 45.3 


3. Large doses of vitamin D daily reduced the fecal excretion of calcium and 
phosphorus 

4. At the time that the urinary excretion of calcium was tripled, the urinary 
excretion of phosphorus was only slightly increased. 

5. The relative proportions of calcium and phosphorus retained were altered 
as a result of large doses of vitamin D, resulting in a relatively greater calcium 
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retention. This implies retention of minerals in osseous tissue, since 99 per cent 


of retained calcium is normally deposited in bone. 
These results can be correlated with the roentgenologic changes that resulted 


from the relatively large doses of vitamin D. Whereas florid rickets had been 


Tasie 2.—Calcium Balance Studies on a Child with Resistant Rickets 


Diet High in Calcium and Phosphorus Without Vitamin D Supplement (1046) 
Intake, 
Gm./ 

Period 


Excretion, Gm./Period 


Balance, Retention, 
Gm./ *er 
Period 


Period * Urine Feces Total centage 


Caleium 
Biue 3.53 
Bivens $.11 
RR 2.76 
Average... 3.08 


Phosphorus 
Bevan 1.64 1.82 3.46 3.79 6.33 
Bike > bie 1.68 1.6 3.31 3.79 0.48 
Ta iccesess Le 1.58 141 2.98 3.79 0.87 
AVOFOGe........-2005> ‘ 1.61 1.65 3.23 3.79 0.56 


Diet High in Calcium and Phosphorus Plus 100,000 I. U. of Vitamin D Dally 

Balance, Retention, 
Gm./ Per 
Period centage 


Intake,t 
- Gm./ 
Period 


Excretion, Gm./Period 
A 


Feces Total 
Calcium 

Recotse , 0.487 1.80 ‘ 1.0 40 

II. ‘ 0.421 1.80 2.23 1.52 0 

1 ene ob 0.544 1.80 2.3 1.40 7 

Average 0.467 1.80 i g 147 3 


Period Urine 


Phosphorus 
Bus 1 
Il.. : 1.65 
> ee : 1.98 
Average... sveae 1.81 
* Each period was three days 
+ By analysis of the diet. 


Taste 3.—Effects of Vitamin D on the Retention and Distribution of Phosphorus 
in Resistant Rickets 


Low Vitamin D Intake % Day Period, Gm 


Average calcium retained 
Average phosphorus retained 
Osseous phosphorus * ° 
Nonosseous phosphorus.... 


High Vitamin D Intake 


Average calcium retained 


Average phosphorus retained 


Osseous phosphorus... 
Nonosseous phosphorus 


0.44 
0. 
0.19 
0.37 


i Day Period, Gm 


1.47 
1.21 
0.65 


0M 





* Assuming a calcium to phosphorus ratio of 2.28 in the bone minerals 


present with a low vitamin D intake, there was definite evidence of healing after 
the patient had received 100,000 international units of vitamin D daily for a few 
weeks. 

In table 3 is indicated the distribution of retained phosphorus on the low and 
high vitamin D intakes 





; 
; 
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If one assumes that all the retained calcium is deposited in the skeieton and 
then calculates the phosphorus laid down in bone, it is evident, as shown in table 
3, that the osseous phosphorus on the low vitamin D intake is approximately half 
that deposited in the soft tissue during a three day period. In contrast to this 
is the effect of a high vitamin D intake which more than triples the osseous phos- 
phorus uptake so that it exceeds the nonosseous phosphorus retention for a three 
day period. It is also evident from these considerations that the nonosseous reten- 
tion of phosphorus is also increased by the administration of large doses of vita- 
min D, 

An attempt was also made to determine the influence of a high vitamin D intake 
on the rate of disappearance of intravenously injected phosphate from the circu- 
lation. On two occasions 31 mg. of phosphorus per kilogram of body weight 
was injected intravenously in the form of a 0.5 molar sodium phosphate solution 


Taste 4.—-Fate of Injected Phosphate in Resistant Rickets* 


No 100,000 I. U. 
Vitamin D Vitamin D 
Given per Day 


Serum ealelum, mg,/100 cc.... : , 10.2 10.9 
Pasting serum inorganic phosphorus, mg./100 or...... 24 2.5 
Injected phosphorus (0.5 molar sodium phosphate solution), mg/Kg 31.0 31.0 
‘Ten minute serum phosphorus, mg./100 ce...... 10.4 99 
Thirty minute serum phosphorus, mg./00 cc 5.8 7.7 
Urine phosphorus, ist period, mg ee 91.5 131.0 
Urine phosphorus, 2d period, mg es ‘ 67.7 09.0 
Exogenous phosphorus clearance, ist period, ec./min 47.0 73.0 
Exogenous phosphorus clearance, 2d period, cc./min 73.0 4.0 
Exogenous creatinine clearance, lst period, e¢./min 140.0 ‘ 
Exogenous creatinine clearance, 2d period, cc./min.t.. 190.0 aa 
Nonrenal removal from extracellular fluids, ist period, me ~6.3 14 
Nonrenal removal from extracellular fluids, 2d period, me 71 0 

* The procedure used was as follows: Urine was collected in two 22 minute periods for 
each test, Blood was drawn just before the midpoint of each period (i. e., 10 and 90 min. 
and also at ® mip. on bigh vitamin D intake test). Serum phosphorus value — fasting 
phosphorus value = exogenous phosphorus concentration. Total exeretion for period — phos 
phorus exeretion from diet, based on metabolic data (0.37 mg./min. on no vitamin D and 
0 40 mg./min. on high vitamin D Intake) « exogenous phosphorus excretion + time = exogenous 
phosphorus execretion/min tixe In serum inorganle phosphorus in middie of period ee 
serum cleared/min 

+ 6.25 Gm./Kg. injected subeutaneously 90 minutes prior to injection of phosphate 


adjusted to fu 7.4 by the addition of hydrochloric acid. The results obtained 
from this experiment are shown in table 4 

The results show that a high vitamin D intake reduced the rate of removal 
of inorganic phosphorus from the blood stream. The patient weighed approxi- 
mately 15 Kg., so that the total injection of phosphorus for each experiment was 
465 mg. During the forty-four minute collection period 142 and 182 mg. of extra 
phosphorus was excreted in the low and the high vitamin D intake experiments, 
respectively, Let us assume that this 15 Kg. patient had approximately 3,000 
ec, of extracellular water throughout which the injected phosphorus was uni- 
formly distributed immediately after injection. By the end of the first twenty- 
two minutes of urine collection the plasma value on the high vitamin D intake 
experiment had fallen to 8.6 mg. per hundred cubic centimeters and during this 
time 122.6 mg. (131 —- 84) of extra phosphorus had been excreted in the urine. The 
amount of extra phosphates that remained in the extracellular fluids at the end 


i twenty-two minutes was 30 (8&6 2.5 183 meg The amount removed was 
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465 — 183 = 282 mg. Of this 122.6 mg. was excreted. Thus, 159.4 mg. (282 — 122.6) 
had been removed from the extracellular fluids by other means than excretion in 
the urine. During the next twenty-two minutes of the high vitamin D intake 
experiment, if the slope (see fig. 4) of the curve for removal had remained the 
same, the blood serum value would have dropped from 8.6 to 6.3 mg. per hun- 
dred cubic centimeters, indicating a removal of 69 mg. (23 x 30) from the 
extracellular fluids. During this time 69 mg. was excreted in the urine, indicat- 
ing that all the phosphorus that disappeared from the extracellular fluids during 
this phase of the experiment was excreted in the urine. According to these calcu- 
lations 114 mg. (30 [6.3—2.5]) of extra phosphorus remained in the extracellu- 
lar fluids at the end of the forty-four minute collection period. 

If one uses the slope for the disappearance of serum inorganic phosphorus 
to determine the concentration of inorganic phosphorus in the extracellular fluid 
twenty-two minutes after phosphorus injection in the low vitamin D intake experi 
5.2 mg. per hundred cubic centimeters of extra phos 


ment, one finds that there is 5.2 
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Fig. 4.—The rate of disappearance of intravenously injected phosphate (five 
tenths molar sodium phosphate solution) (31 mg. of phosphorus per kilogram of 
body weight). Solid lines indicate determined value and broken lines calculated or 
projected values. 





iorus in the circulation, or 156 mg. of extra phosphorus remaining in the extra- 
cellular body fluid of the 465 mg. injected. This indicates that 309 mg. had been 
removed from the extracellular fluids. Renal excretion during this time accounted 
for only 82.7 mg., so that 226.3 mg. was removed by other means. According to 


the slope of this curve, essentially all the injected phosphorus would have been 
Of this 


removed from the circulation by the end of the second collection period. 


56 mg. of extra phosphorus presumed to have been removed from the extracellular 


? 
l 
fluids during the second twenty-two minutes of the experiment, only 58.9 mg 
therefore, 97.1 mg. must have been removed by other 


appeared in the urine; 


means 
130 cc. per minute for the 


The exogenous creatinine clearance was 140 and 
first and second periods, respectively, in the low vitamin D intake experiment 
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Comparable data on creatinine clearance in the high vitamin D intake experiment 

were not available because of poor absorption of creatinine. However, the fol- 

lowing explanation of these experimental results is based on the assumption that 

there was a similar glomerular filtration in the high vitamin D intake experiment. 

Tarte 5.—Response to Therapy and Results of Laboratory Determinations on 
Serum of Child with Resistant Rickets 


Inorganic 


LAER IPMN Me EA ENO LEONE RE BITE EN, 


; 
i 
% 
i 
t 
= 
3 
a 
é 
3 
5, 


SCROLLS AEP ABR BE LE 


Date 


11/30/44 


Lif 6/45. 


lif 0/46 
11/90/45 


12/12/46, . 


12/28/45 
1/ 3/46 
1/10/46 
1/17/46 
1/24/46 
1/28/46 
2/ 7/4 
2/12/« 
2/0R/46 
3/26/46 
4/ 8/46 
4/15/46 
4/22/46 
5/ 6/46 
6/8/46 
7/ 0/46 
a/ 6/46 
8/14/46 
8/27 /46 
9/23/46 
10/ 7/46 
10/21/46 
10/28/46 
li/ 4/46 
1/lisas 
11/25/46 
12/ 2/46 
1/30/47 
2/ 6/47 
2/13/47 


2/20/47 


Oaleium, 

Mg./ 

100 Ce. 
08 
11s 
N22 
10.8 
10.6 
WA 
11.0 
958 
10.2 
0.8 
10.7 
3 
10.8 
10.9 


Phos 
phorus, 
Mg./ 
100 Ce, 


2.2 
2.2 
24 
2.2 
2.0 
3.9 
34 
29 
3.0 


Alkaline 


Units 


“MS 
27.5 
390.0 
25.9 
36.5 
21.1 
15.1 
14.2 
16.5 
16.9 
17,1 
12.8 
9.1 
6.9 
19.0 
17.1 
19.1 


Phosphatase, 
Bodansky 


Vitamin D, 
U. 8. P. 
Units 
Given Daily 
6,000 
6,000 
50,000 
50,000 
100,000 
100,000 
75,000 
75,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
150,000 
15,000 
160,000 
Discontinued 
Discontinued 
Discontinued 
Discontinued 
Discontinued 
100,000 
100,000 
150,000 
300,000 
300,000 
250,000 
Diseontinued 
Discontinued 
Discontinued 
Discontinued 
162,000 
162,000 
162,000 
162,000 
162,000 
162,000 
162,000 


State of 
Rickets 
(Roentgen 
ograms) 


Active 
Active 


Active 
Active 


Healing 


Healing 


Healing 
Healed 


Active 
Active 


Active 


Healing 


Healing 


After the injection of phosphate, colloidal calcium phosphate forms in the circu- 
lation.*® The presence of nonfiltrable phosphate in the circulation reduces the 
apparent clearance of the phosphate ion, based on the estimations of total rather 


than filtrable phosphate. The more rapid disappearance of injected phosphate * 


35. McLean, F. C., and Hinrichs, M. A.: Formation and Behavior of Colloi- 
dal Calcium Phosphate in Blood, Am. J. Physiol. 121:580 (March) 1938 
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during the first period of the low vitamin D intake experiment associated with 
a lower urinary clearance may be taken as evidence of greater phosphate removal 
from the blood in the form of colloidal phosphates. The relatively greater clear 
ance of phosphates during the second period of the low vitamin D intake experiment 
indicates a reduction in colloidal phosphorus and a relatively low reabsorp- 
tion of exogenous phosphate by the renal tubule. The greater phosphate clear 
ance during the first period on the high vitamin D intake experiment suggests 
that less colloidal phosphate formation occurs following phosphate injection. This 
is also borne out by the increased time of circulation of injected phosphate. The 
lower clearance of phosphate in the second period of the high vitamin D intake 
experiment as compared with the second period on low vitamin D intake is probably 
due to increased phosphate reabsorption by the renal tubule, resulting from the 
action of vitamin D. 

The metabolic experiments reveal greater phosphate absorption from the intes 
tine, with little or no difference in urinary excretion of phosphates. This implies 
greater reabsorption by the kidney if the absorbed phosphorus circulates for any 
length of time. Transient increases in serum phosphorus probably occur, but most 
of the absorbed phosphorus must be rapidly removed because the fasting levels 
even during healing are little different on low and on high vitamin D intake 

In addition to the metabolic and injection experiments, many determinations 
of calcium, inorganic phosphorus and alkaline phosphatase were made on the 
serum of this patient. These data demonstrating her response to therapy are 
shown in table 5. 

It is readily apparent that the serum inorganic phosphorus remains at a 
relatively low level despite high vitamin D, calcium and phosphorus intake 
These results indicate that some healing of rickets may occur when the product of 
the values for calcium and phosphorus is only slightly above 30. It is evident from 
the data that hypercalcemia was produced in this child without causing much 
alteration in the inorganic phosphorus content of the blood serum. However, when 
sufficiently high doses of vitamin D were administered and the serum calcium 
reached 16.1 mg. per hundred cubic centimeters, the inorganic phosphorus of the 
blood rose temporarily. The healing of rickets observed in this patient with high 
doses of vitamin D must be considered as due to increased absorption from the 
intestine, as well as to the reabsorption of phosphate by the renal tubule 


COM MENT 


The results obtained on study of this patient, as well as other 
observations in the literature, indicate that healing may occur by 
accentuation of one effect of vitamin D without some other defect having 
been completely corrected. In this instance the reduction in the fecal 


excretion of calcium and phosphorus was associated with healing. How- 


ever, the low serum inorganic phosphorus level remained relatively 
unchanged, in spite of the fact that alteration in phosphate clearance 
by the high vitamin D intake was indicated by the greater renal 
reabsorption in the phosphate injection experiment and by the greater 
intestinal absorption of phosphate on the high vitamin D intake in 
the presence of essentially constant renal phosphate excretion, as indi 
cated by the balance studies. This persistently low serum inorgani 
phosphorus content may be explained as due to a lowered renal threshold 
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or to precipitation in bone when the serum concentration exceeded 
the solubility product for calcium phosphate. As was pointed out by 
Stearns and Boyd,” healing may occur with a product of the values for 
calcium and phosphorus during fasting that is close to the concentration 
at which rickets occurs. The fact that other defects in the reabsorption 
of substances from the renal tubule may be present also suggests that 
the kidney may be at fault in some instances. However, instances 
such as this one--in which no other gross disturbance in renal function 
is present—leave one with no clear basis for deciding whether the 
apparent disturbance in the concentration of serum inorganic phosphorus 
is due to an inherent defect in renal tubular function, to altered endocrine 
secretion or to some other metabolic anomaly. It is fairly clear that 
treatment with vitamin D may be relatively ineffective in some persons, 
whereas in other patients large doses of vitamin D bring about prompt 
healing, associated with 4 rise in serum inorganic phosphorus to normal 
values. Perhaps the difference in response reflects a difference in the 
degree of impairment of the same mechanism. 

Vitamin D-resistant rickets must be differentiated from osteochondro 
dystrophy, eccentro-osteochondrodysplasia (Morquio’s disease), renal 
rickets, osteitis fibrosa cystica (Albright’s disease) and renal tubular 
rickets (Fanconi). The last condition may be more closely related to 
resistant rickets than is commonly supposed. In general, the dif 
ferentiation can be readily arrived at by a study of the serum inorganic 
phosphorus, alkaline phosphatase and acid-base balance in conjunction 
with observations on the composition of the stools and urine. The stool 
should not contain excessive amounts of fat or give other obvious reason 
for defective mineral absorption, while the urine is usually free of 
reducing substances, ketone bodies and excessive amounts of amino 
acids. 

Resistance to the action of vitamin D is usually only relative and 
sufficiently large doses bring about some healing. However, such 
amounts of vitamin D are not without potential danger to the patient 
that may far outweigh any benefit. The effect of vitamin D on calcium 
metabolism may result in hypercalcemia, such as was produced transient], 
in the patient here described. The hypercalcemia is regularly accom 
panied with and preceded by a hypercalciuria which, if sufficiently 
prolonged, will lead to calcification of the kidney with impairment of 
function and azotemia. The high calcium diets usually used in the treat 
ment of these patients are conducive to hypercalcemia if the doses of 
vitamin D are great. The margin of safety between the therapeutical] 


effective dose and the toxic dose of vitamin D may not be wide in 


36. Stearns, G., and Boyd, J. D Healing of Rickets Coincident with Low 
Serum Inorganic Phosphorus, J. Clin. Investigation 10:591 (Aug.) 1931 
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the patient with resistant rickets. The management of any patient 
chronically maintained on a high vitamin D intake requires periodic 


studies of renal function and blood chemistry to make certain that harm 
is not being done. 
SUMMARY 


The principal effects of vitamin D are enumerated, the literature on 
resistant rickets is reviewed, an instance of resistant rickets is presented 
and the findings on the patient are interpreted in the light of current 
knowledge concerning the action of this vitamin. Large doses of vitamin 
D produced the following effects in our patient: (1) increased calcium 
and phosphorus absorption from the intestine ; (2) increased reabsorption 
of phosphate from the glomerular filtrate; (3) reduced rate of disap- 
pearance of intravenously injected phosphate, and (4) healing of the 
rickets. A low fasting serum inorganic phosphorus level persisted 
throughout the period of study. It may be concluded that the large 
doses of vitamin D did not correct or entirely compensate for the 
inherent metabolic defect existing in this child. 


303 East Chicago Avenue (Dr. Dunsky). 
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TUBERCULOUS ENDOGENOUS REINFECTION 


Twenty Year Follow-Up Study of Reactors After Removal from Contact 


JOSEPH A. JOHNSTON, M.D." 
PHILIP J. HOWARD, M.D." 
AND 
BRUCE H. DOUGLAS, M.D.+ 
DETROIT 


HE DATA presented here complete a twenty year observation, 
material from the first twelve years of which is recorded elsewhere.’ 
Che subjects were wards of the Society of St. Vincent de Paul in Detroit, 


an agency providing foster homes for dependent children. The Henry 
Ford Hospital serves as an admitting home for these children on their 
removal from their own homes, and their general examination includes 
skin testing and roentgenographic study of reactors. Since the occasion 
for dependency was in many cases the institutionalization of the parents 
for tuberculosis, a unique opportunity was offered for following the 
course of first infections in a fresh environment over a significantly long 
period of time. During the first ten years of the study regular visita- 
tion of the homes was made by nurses and the reactors returned for 
examination at intervals of six months. In the second ten years, this 
was not possible but the reactors were brought in on appointment by 
social workers. In addition to the reactors, a group of 281 contacts 
who did not react was also included in the survey. 

The diminished rate of incidence of reactors (17.2 to 7.3 per cent) 
in the second period of the study is noteworthy. While in line with the 
general trend in the United States, the fall is of such magnitude that 
we feel it reflects in part the success of a campaign instituted about 
twenty years ago in Detroit to effect prompt hospitalization of all persons 
with the open disease. When it is considered that the subjects of this 
study derived from the lowest economic stratum, the figure gains added 


significance 


+ Deceased 

*From the Henry Ford Hospital 

The enumeration of the additional cases and illustrations presented in this 
vaper has been made continuous with that of the previous report.’ 

1. Johnston, J. A.; Howard, P. J.; Smith, F. J., and Douglas, B. H Tubercu 
lin Reactors and Exposure Cases A Follow-Up Study of Cases Removed from 
Contact; An Inquiry in Endogenous Reinfection, Am. Rev. Tuberc. 42:551, 1940 
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It should be noted that for 8 of the 29 persons in whom reinfections 
developed the initial roentgenograms were negative for evidence of the 
first infection. A survey technic that omitted skin testing and relied 
entirely on roentgenograms might, therefore, have missed the early 
detection of one fourth of the patients who were here discovered early 
because of being followed as reactors. The added fact that none of 281 
contacts who reacted negatively acquired tuberculosis is further con- 
firmation of the reliability of the reaction to the tuberculin test as a 
screening measure, 


FACTORS INFLUENCING DEVELOPMENT OF REINFECTION 


Metabolic studies bearing on this point will appear in detail else 
where. Fragments of the data are available in two publications.* We 
should like to point out here the close relation between the development 
of reinfection and the onset of puberty in the girl. Twenty-one of 29 


— 


Taste 1 Summary of Observations on Keact ver Twenty Years’ Study 


No No 
Reactors to Reinfee- Reinfec 
0.01 Mg tions tions 
Old After Noted in Duration of Follow-up 
Tubereulin Removal Initia Observation, Years 
No - . - from Roentgen - 
Dates Tested No Per Cent Contact ogran ) 5to1l0 Wtols bb tom 


1928 to 1939 4,308 S828 
1940 to 1947 1414 104 7.3 ) J lig 


rotal ce. gay 


patients were female and, of these, 12 acquired the disease within the 
span embraced by the period two years preceding and three years 
following the first menstrual period, a phase of development character 
ized by extreme acceleration followed by deceleration and demanding in 
its requirements for optimal growth. It has seemed to us from out 


metabolic studies that the most important sit 


or 
4 


e item influencing the 
occurrence and course of the reinfection in persons of this age group is 
the completeness with which the nutritional requirements are fulfilled 
The criteria used for this have been based on the determinations of 
nitrogen and calcium balances, which may and commonly do correlate 
poorly with gains in weight. It is our feeling that one of the most 


important contributions we can make to the prevention of reinfection 


tuberculosis in the adolescent reactor is the insuring of an adequate 


2. (a) Johnston, J. A Factors Influencing Retention of Nitrogen and Calciun 


in Period of Growth III. Puberty in the Normal Girl and in the Girl with 
Minimal Reinfection Type of Tuberculosis, Am. J. Dis. Child. 59:287 (Feb.) 1940 
(b) On the Possible Relation of Nutrition to the Development and Course of 
Tuberculosis, in Tuberculosis in Industry, New York, National Tuberculosis 
Association, 1942, p. 90 
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nutritional state by careful consideration, not merely of the caloric 
protein and calcium intake, although this is of first importance, but also 
of all other factors which affect utilization of these substances. 


Taste 2.—~Tuberculous Reinfections Developing After Contact Was Broken 
Age 
Reac- KRoentgeno 
tivity graphic Age at 
Dis Evidence Age, Reip 
covered, of First Years, at fecton, 
Years Infeetion Menarche Years Present Status 
5 Yes 2 et At last report (1041) healed 
2 mo Yes 3 mo. Died of millary tuberculosis; 
confirmed at autopsy 
7 Yes il Died May 16, 1046 
10 No es pa Healed; entered army, 12 
6 No 17 Married; 6 children; still having 
pneumothorax, 1 
Yes § Married; healed 
Yes 30 years of age; married; had 
twins in 1643; healed 
Left hospital in 1936 and went 
to Mexico; no report 
Active infection in 19387 when 
last seen 
Died of miliary tuberculosis 
In Arizona 
Sanatorium care; extensive in 
volvement in right lung; col 
lapse maintained until age of 
26; married, 3 children 
Lost 
Lost 
Married; 1 child; well 
Second hospitalization; ambula 
tory with collapse; married, 1449 
Well; attending college; still being 
followed 
Married; on farm 
Lost 
Married; 1 child; well 
Healed; ambulant, collapsed; dis 
ease confirmed on gastric washing 
Healed 
Healed; norma! jung 
Under pneumothorax; two preg 
nancies; seems healed 
Extensive involvement bilater 
ally; pneumothorax 
Mental disorder; in hospital 
Small lesion, right apex; ambu 
lant; married, 1 child 
Ambulatory under treatment 
Siight lesion found in 1947; 
ambulant 


= sS 


“= = x 4 


END RESULTS 


Tables 2 and 3 list data on the 29 patients in whom reinfections 


developed after contact was broken and on the 10 with reinfections 
detected on first examination. Individual records of all except the last 6 
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patients were presented in the first paper. The table includes informa- 
tion on patients to bring results of their follow-up study up to date 


The summary of the end results follow: 


No. with No. with 
Rein feetion Rein fection 
Detected After Detected in 
Contact Was First Roent 
Broken (29) genogram (10) 
Well 13 4 
Died 3 ‘ 
Under treatment : 0 
Lost 2 


Among the reactors detected in the last eight years, none has yet 
acquired a reinfection. The 6 in whom new reinfections were found 
derived from the group observed to react in the first twelve years. In 


Tasie 3.—Cases Showing Reinfection in First Roentgenogram 


Roentgeno 
Age Reac graphic 
tivity Evidenee Age, 
Diseovered, of First Years, at 
Years Infection Menarche Present Status 


e 
“ 


No Working; well 
No Weil 
No 13 Died April 26, 1946 
Died 
Well 
Working 
Lost 
Lost 
Died 


F 
FP 
F 
F 
F 
F 
M 
M 
M 
M 





that connection the years elapsing between the detection of reactivity to 
tuberculin and the discovery of a reinfection in these 29 patients is 
pertinent : 
Time Elapsed, Yr No. of Patients 
1 or less... 
2to4 


6 to 16. 


18 to 16. 


COMMENT 
In only 2 patients, other than those who died, was confirmation of 
the diagnosis possible by demonstration of the organism in sputum, stool 
or gastric washings. The interval between the last normal-appearing 
roentgenogram and the first showing signs of the disease was usually 


a matter of months, and the lesions were nearly all minimal 
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REPORT OF ADDITIONAL CASES 

Case 24.—A. B., a woman born in 1923 whose menarche occurred in 1937, was 
followed twelve years 

History.—She was exposed to her mother who died of tuberculosis when the 
patient was an infant. She was placed in a foster home in 1937. The initial roentgeno- 
gram (fig. 24.4) in 1937 showed a large calcified tubercle in the middle lobe of the 
right lung. A reinfection was noted in the upper lobe (fig. 24 B) in the plate made 
Jan. 31, 1940. Under observation this healed, but a fresh reinfection appeared at the 
site of the healed primary infection (fig. 24 C) and is seen in the roentgenogram of 

















C e| 


24 (case 24).—A, made July 23, 1937, calcified tubercle in middle lobe of 
lung. #8, made Jan. 31, 1940, reinfection in upper lobe of right lung. ( 
made Dec. 3, 1940, fresh reinfection at the site of old calcified tubercle in middle 
lobe of right lung 


F iz 
right 


Dec. 3, 1940. This is recorded elsewhere,*> together with a metabolic study 
in which it was shown that the healing of the reinfection was paralleled by ‘good 


storages of nitrogen but that at the same time there was failure to store calciun 


It is our thought that the latter phenomenon played a significant role in the 


development t second reinfection The lesion healed with pneumothora» 


She experiences uneventful pregnancies in 1946 and 1947. The lung was 


reexpanded in IS amd her sputum has been negetive for organisms one yeat 
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Allergic Reactions.—No measurable change im allergic reactions occurred. She 
reacted positively to 0.01 mg. of old tuberculin and negatively to 0.001 mg. in 1939, 
and this same level of reactivity was noted when the reinfection appeared 

Comment._-The immediate precipitating cause of the first reinfection is not 
clear. Her gain in weight had been normal until six months before the lesion 
appeared; in the next six months there was a sharp loss of weight, but this could, 
of course, have been the effect rather than the cause. We feel that the second 
reinfection around the site of the calcified Ghon tubercle was significantly related to 
a demineralizing process resulting from an inadequate intake of calcium 

Case 25.—W. N., a man born in 1922, was first seen in March 1929 and was 
observed sixteen years. 


History.—Both parents died of tuberculosis in 1929, after the patient had been 


exposed several years. He was placed in a foster home at 7 years of age. 


Roentgenograms.—A calcified lesion was seen at the age of 10 years. The 
appearance was normal on films made in 1939, 1940 and 1941. An army roentgeno- 














—_—=—. ati 
Fig. 25 (case 25).—A, made Oct. 20, 1933, calcified nodule, middle lobe of 
right lung. 8B, made March 3, 1945, reinfection in upper lobe of right lung 


gram made in 1945 showed reinfection in the upper lobe of the right lung. The 
sputum was positive for organisms. 

Allergic Reactions.—The reaction was positive to 0.05 mg. of old tuberculin 
in 1929 and to 0.1 mg. in 1931 4 negative reaction was obtained to 1.0 mg. in 
1938 

Comment.—A probable precipitating factor in this case was severe, infected 
burns, following which diabetes mellitus developed. It was after this that the 
reinfection was noted in a roentgenogram taken on the patient’s discharge from 
the army. 

Case 26.—M. ]., a woman born in 1917, was first seen in 1927, at the age of 
10 years. She was observed for twenty years. Menarche occurred at 14 years of 
age. 

History.—Her father died of tuberculosis. The child was placed in a boarding 
home in 1927, as the mother needed institutional care for mental disease. The 


mother subsequently died in a hospital for mental disease 
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Roentgenograms.-~The appearance at 10 years of age was normal. A calcified 
first infection was seen at the age of 20 years (fig. 26 4). The healed primary infec- 
tion appeared only from 20 to 27 years of age. At the age of 28 years, reinfection 
of the apex of the right lung and the third interspace on the left occurred (fig. 26 B) 

Allergic Reactions.—~A positive reaction to 0.01 mg. of old tuberculin was 
obtained at 10 years of age. The reaction was negative to 0.001 mg. of old tuberculin 
at 20 years and positive to 0.001 mg. at 23 years. 

Comment.—This patient was hospitalized in 1945 because of repeated acute 
respiratory infections. There was loss of weight in May but no roentgenographic 
evidence of reinfection until October, five months later. She had a long history of 
psychasthenia, loss of weight and probably anorexia nervosa. 

Case 27.—E. M., a woman born June 14, 1919, was first seen Sept. 15, 1930, 
at the age of 11 years. Her menarche was at 14 years of age, and she was observed 
nineteen years. 


History.—-She was exposed to her mother who died of tuberculosis. 





Gt 


Fig. 26 (case 26).—A, made March 2, 1937, calcified nodule in middle lobe of 
right lung. B, made Oct. 10, 1945, reinfection in apex of right lung and in second 
interspace on the left 





Roentgenograms.—The appearance on roentgenograms was normal at the age 
of 11 years. Plates made in 1931 through 1943 showed only a calcified primary 
infection. In January 1946 reinfection was noted in the apex of the right lung 

Allergic Reactions-——The patient had a positive reaction to 0.01 mg. of old 
tuberculin at the age of 11 years. The reaction was positive to 0.001 mg. at 18 
years of age and positive to only 0.01 mg. at the age of 19 years 

Comment.—This patient was an extremely hard-working student and teacher: 
an excessive expenditure of energy in the several years that preceded the reinfection 
may have had a determining influence on its development 

Case 28.—F. G., a man born in 1926, was first seen March 14, 1928. The 
period of observation was twenty years 

History.—The mother died of tuberculosis. The patient was one of twelve 
children. The father was hospitalized for tuberculosis and a throat infection in 


1930, at which time the child came under supervision of the agency 
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Fig. 27 (case 27) —A, made April 4, 1932, normal appearance. B, made Jan. 
29, 1946, reinfection in apex of right lung. 
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Fig. 28 (case 28).—A, made March 15, 1934, normal appearance. B, made 
May 26, 1936, reinfection in apex of left lung. C, made Feb. 24, 1947, reinfection 
in both apexes. 
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Roentgenograms.—-A film made at 2 years of age was normal. At 8 years of age 
(fig. 28A), a calcified tubercle was noted in the lower lobe of the left lung 
At 10 years, small densities were evident in both apexes (fig. 288). Although he 
was watched closely (twelve roentgenographic examinations), no change was 
evident until 19 years of age, when extensive disease was present in both apexes 
(fig. 28C). 

Allergic Reactions —He had a negative reaction to 0.05 mg. of old tuberculin in 
1928. The reactions in 1933 to 0.01 mg. and in 1934 to 0.0001 mg. were positive 
In 1937, a negative reaction was obtained to 0.01 mg. and a positive one to 0.1 mg. 

Comment,—Reinfection was preceded by extreme exertion, poor nutrition and 
irregular sleeping habits in an overambitious boy 

Case 29.—D. R.. a woman born Oct. 25, 1921, was first seen Feb, 5, 1934 


She was observed over fourteen years 
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Fig. 29 (case 29).—-A, made Jan. 31, 1934, normal appearance. B, made Feb 
1942, reinfection in apex of right lung 


History.—Her father died of tuberculosis in 1931. The child was exposed for 
several years until placed with the agency for care at 12 years of age 

Koentgenograms.-~Films made at the age of 12 years appeared normal. Reinfec 
tion occurred at 20 years of age in the apex of the right lung and was healed at the 
age ot 24 vears 

lilergic Reactions.—She had a positive reaction to 0.1 mg. of old tuberculin 
in 1934 at the age of 12 years 

Comment.——An acute respiratory infection, sinusitis and nasal allergy seemed 


prominent in 1942 preceding reinfection 


SUMMARY 


For varying periods up to twenty years, 932 reactors detected on 
examination of 6,222 children in foster homes in Detroit and 281 
contacts who did not react to tuberculin have been followed roentgeno- 


logically, The incidence of reactivity in this indigent group fell from 
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17.2 to 7.3 per cent between the first twelve and the last eight years 
of the study. Ten reinfection type lesions were detected on first 


examination. 

After the reactors were removed from contact, 29 reinfections were 
detected among them. For 8 of these the initial roentgenograms were 
normal; in 21 there was evidence of a first infection. Among the 281 
contacts who did not react, no reinfections were detected. 

There is, accordingly, about a 3 per cent chance that a child who 
reacts to tuberculin may acquire endogenous reinfection, and it is our 
impression that the chief factor influencing this in a preventive way 
will be the provision for an adequate nutritional state throughout 
adolescence. 

During the first ten years, the follow-up study in the homes was subsidized by a 
grant to the Society of St. Vincent de Paul from the Children’s Fund of Michigan 
The Henry Ford Hospital contributed the medical supervision and the roent- 
genologic examination. 

At the outset of the study, Drs. Walter Rathbun, Edwin Baldwin, Henry Chad 
wick, Leroy Gardner and Max Pinner advised and directed. Dr. Paul Chapman 
reviewed many of the roentgenograms. Miss Edna Jahraus, Mrs. D. McLeod and 


Mrs. M. Eager gave follow-up and secretarial assistance 


Henry Ford Hospital (2) 
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ANTISTREPTOLYSIN CONTENT OF CEREBROSPINAL FLUID 


R. LUNDSTROM, M.D. 
AND 

G. von REIS, M.D 

STOCKHOLM, SWEDEN 


NVESTIGATIONS on the concentration of antibodies in the cere- 
brospinal fluid in man and in animals have been made previously 
with varied results, - 

Hektoen and Carlsson * found opsonins but no agglutinins or lysins 
in the cerebrospinal fluid of actively or passively immunized dogs 
Becht and Greer ? also failed to demonstrate lysins or agglutinins in the 
spinal fluid of these’animals. Kafka,’ however, found traces of hemo- 
lysins and bacterial agglutinins in the cerebrospinal fluid of inmunized 
dogs. 

Starkenstein and Zitterbart* reported that only undiluted spinal 
fluid agglutinated typhoid bacilli in rabbits, although the serum titer was 
as high as 1: 10,000. Ransom * compared the titer for tetanus antitoxin 
in the serum with that in cerebrospinal fluid of a strongly immunized 
horse. He observed that the ratio in this animal was 100: 0.4. Freund °® 
recorded that in 16 rabbits which he had immunized with dead typhoid 
bacteria the ratio between the content of agglutinins in the serum and 
in the spinal fluid was, on an average, 300: 1, or 0.33 per cent. The titer 
in the latter varied with that in the former. 

The view usually held is that in healthy human beings and animals 
the antibodies do not, as a rule, pass from the serum into the cerebro 
spinal fluid. 

Merritt and Fremont-Smith* in their monograph wrote as follows 
The normal cerebrospinal fluid contains none of the antibodies normally present in 
the blood, nor do any of the antibodies acquired as the result of vaccination or 


immunization by disease enter the cerebrospinal fluid through intact chorioid plexus 


1. Hektoen, L., and Carlsson, A. | I. Infect. Dis. 7:: 333, 1910 
Becht, F. C., and Greer, J. R 1. Infect. Dis. 7:127-157, 1910 
Kafka, V.: Ztschr. f. d. ges. Neurol. u. Psychiat. 13:192-204, 1912. 
Starkenstein, F., and Zitterbart, R Wien. klin. Wehnschr. 31:1317-1323, 


Ransom, F ‘tect phys. Chem : 282-304, 1960 
Freund, per. Med. §1:889-902, 1930 


Merritt, H. H., and Fremont-Smith he Cerebrospinal Fluid, Phila 


delphia, W. B. Saunders Company, 1937 
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or meninges. However, if there is an inflammation in the chorioid plexus or 
meninges, as the result of a bacterial or virus infection or the intraspinal injection 
of serum, air, chemicals, etc., a small amount of the antibodies in the serum may 


enter the cerebrospinal fluid. 


The foregoing statement is in agreement with the results of the investi- 
gations of Amoss and Eberson *® on antimeningococcic serum 
The fact that antibodies have not been found in the fluid of persons 


with normal meninges was, in Freund’s*® opinion, dependent on two 


Graph showing distribution of antistreptolysin titer in serum and cerebrospinal 
fluid in normal and pathologic conditions (159 cases). The abscissa represents the 
titer of the cerebrospinal fluid and the ordinate that of the serum 


factors. First, the antibody titer in the experimental animals was so 
low that the titer in the cerebrospinal fluid could not be determined with 
the technic used. Second, a large number of the studies was made in 
respect to hemolysins and their titer was low even in the serum. 

In 1948, Igersheimer ® reported on an investigation on the titer of 


antistreptolysin O in the cerebrospinal fluid of 28 children, a number 


8. Amoss, H. L., and Eberson, I 1. Exper. Med. 20:597-618, 1919 
9. Igersheimer, W. W liter of Antistreptolysin O in Human Serum and 


Cerebrospinal Fluid, Am. J. Dis. Child. 75:65-67 (Jan.) 1948 
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of whom had a high titer in the serum. He found an insignificant 
amount of antistreptolysin O in the spinal fluid and summarized his 
conclusions as follows: 


The normal! value of antistreptolysin O in the cerebrospinal fluid is less than 
50 units. In the presence of an elevated titer of antistreptolysin O in the serum 


the titer in the cerebrospinal fluid does not rise, indicating a barrier mechanism 


PRESENT INVESTIGATIONS 
rhe present investigation was started in 1947 and comprised 159 cases, in which 
the titer was determined in specimens of the blood and cerebrospinal fluid taken 
at the same time. The material was divided into one group with normal cerebro 
spinal fluid (110 cases) and another with pathologic changes in the cerebrospinal 
fluid (49 cases). The antistreptolysin titrations were made according to Ipsen’s ! 
method, with minor modifications according to Packalén and Bergqvist. 


Comparison of Antistreptolysin Titers in Normal and Pathologic 
Cerebrospinal Fiwd 


Antistreptolysin Titer 
in Cerebrospinal! Fluid 


Antistreptolysin Titer in Serum <0.7 >0.7 
Normal Cerebrospinal Fluid 


Less than 200, 67 cases 
Greater than or equal to 20, 48 cases 


Pathologie Cerebrospinal Fluid 
Less than 20, 8 cases 
Greater than or equal to WO, 17 eases 


RESULTS 

In persons with normal cerebrospinal fluid and with a serum titer 
of less than 200, the antistreptolysin titer in the spinal fluid was, as a 
rule, less than 0.7 unit. The highest figure registered in this group was 
1.72. When the antistreptolysin content in the serum rose, it also rose 
in the spinal fluid. Increased figures were found mainly in spinal 
fluids showing pathologic changes. The highest value found—-25 units 
vas in 2 patients with purulent meningitis 


SUM MARY 


l \ntistreptolysin bodies are present in normal cerebrospinal fluid, 
even in cases in which the antistreptolysin titer in the serum is less 
than or equal to 200 units 


2. Values above 0.7 unit are uncommon in normal cerebrospinal 


fluid, and when such values occur the antistreptolysin titer in the blood 


is usually increased 


10 ta path. et microbiol. Scandinav. 21:203-213, 1944 


11 and Bergqvist, S Acta med, Scandinay. 127:291-312, 1947 
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3. In cases with changes in the cerebrospinal fluid due to inflamma 
tory processes, values over 0.7 unit are usual. In purulent meningitis, 
a change appears to take place in the serum-cerebrospinal fluid barrier 
so that the antistreptolysin titer in the cerebrospinal fluid can approach 
that in the serum. 

The material was obtained from Epidemisjukhuset, Stockholm, Sweden (head, 
Dr. J. Strém), St. Gorans sjukhus (head, Dr. A. Westergren) and Medical 


Department I of Sédersjukhuset (head, Prof. E. Sahigren). The antistreptolysin 
titrations were performed under the direction of Prof. T. Packalén, The Bacterio- 


logical Laboratory of the Board of Hospitals, Stockholm, Sweden 
‘ ) I 
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HE VARIOUS forms of clubfoot, a deformity occurring with a 

frequency of about 1 per 1,000 live births,’ constitute one of the 
commonest of congenital abnormalities. Almost invariably, the mother 
of a child so affected wishes to know the probability of a similar out- 
come in subsequent pregnancies. Although the majority of cases are 
isolated occurrences, a detailed family history reveals the presence of 
other similarly afflicted persons in 15 to 20 per cent of the families.’ 
In those instances in which the family history is positive, as many as 7, 
8 or, even, 11 affected persons distributed in an apparently regular or 
irregular fashion over three or four generations have been reported.* 
In cases in which a child with congenital clubfoot has been born to 
normal parents, the probability of a recurrence of this event in any 


From the Heredity Clinic, the University of Michigan 


This investigation was supported by the Board of Governors, Horace H 
Rackham School of Graduate Study. 

1. Thomasen, E.: Der angeborene Klumpfuss: Ueber die Mechanik der 
Deformitaét und ihre primaire Behandlung, Acta orthop. Scandinav. 12:33-100, 
1941. 

2. (a) Thomasen.t (5) Fetscher, R.: Ueber die Erblichkeit des angeborenen 
Klumpfusses, Arch. f. Rassen- u. Gesellsch.-Biol. 14:39-52 and 140-158, 1922. (c) 
Miiller, W. M.: Zur Aetiologie des angeborenen Klumpfusses unter besonderer 
Beriicksichtigung seiner Vererbung, Arch. f. Julius Klaus- Stiftg. f. Vererbgs- 
forsch, 2:1-37, 1926. (d) Assum, H. W.: Untersuchungen iiber die Erblichkeit 
des angeborenen Klumpfussleiden, Ztschr. {, Orthop. 65:1-42, 1936. (e) Ernst, 
H.: Weitere Sippschaftsuntersuchungen beim angeborenen Klumpfussleiden, ibid. 
68: 107-109, 1938. (f) Bentzon, P. G. K., and Thomasen, E.: On the Treatment 
of Congenital Clubfoot, Especiaily the Relapsing Cases, Acta orthop. Scandinav. 
11:129-134, 1940. (g) Debrunner, H.: Der Klumpfuss und andere orthopiddische 
Missbildungen als Erbleiden, Schweiz. med. Wehnschr. 75:981-985 (Nov. 10) 
1945 

3, Fetscher.2® Miiller.2e Adams, W.: Club-Foot: Its Causes, Pathology, 
and Treatment, ed. 2, London, J. & A. Churchill, 1873, p. 218. de Lucchi, G.: 
Considerazioni sull’erediterieta del piede torto congenito, Chir. d. org. di movi- 
mento 23:481-491 (June) 1938 
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subsequent pregnancy can be placed at about 0.03.* It appears, however, 
that the probability of an abnormal outcome may be significantly 
increased above this figure if the normal parents have one or more 
relatives with clubfoot. It follows that any statements regarding the 
probable outcome of future pregnancies when both parents are normal 
cannot be based solely on the empiric probability of 0.03 given previ- 
ously but should be made only after a careful consideration of the family 
history, the more so since clubfoot is not uncommonly associated with 
other more serious abnormalities.’ The history should state whether 
there was parental consanguinity, since the probabilities of recurrence 
seem definitely increased when the parents are related.* 

It is the purpose of the present paper to record briefly a kindred in 
which 4 certain, and 1 probable, cases of clubfoot have occurred. 


I 








C1) WORMAL MALE s MALE, VERIFIED CLUBFOOT 

QC) wonmas FEMALE @ cemace, vewneo c.vercor 

@ ABORTION OR MISCARRIAGE © LIVED LESS THAN ONE DAY 
@ PREMATURE STILLBIRTH, ALLEGED CLU8FOOT 


Fig. 1.—The pedigree of the family under discussion 


Although there are in the literature a number of reports of greater con- 
centrations than this in a single family, the distribution of these cases 
is unusual and makes clear the desirability of giving attention to the 
reproductive histories of collaterals of the propositus, as well as the 
direct line of ascent, before reaching an opinion as to the possible out- 
come of future pregnancies. The most pertinent portion of the pedigree 
of the family in question is reproduced in figure 1. Three normal (i.e., 
nonclubfooted) children of normal parents have in nine pregnancies 


4. Fetscher.2> Assum.*4 Isigkeit, E.: Untersuchungen iiber die Hereditit 
orthopadischer Leiden, Arch. f. Orthop. 15:535-556 (Oct.) 1927 
5. Footnote 2b, ¢ and e. 


6. Bédk, J. A.: A Contribution to the Genetics of Congenital Clubfoot, 
Hereditas 34:289-300 (March) 1948. 
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produced 4 children with clubfoot. Two of these 3 normal persons have 
had 1 affected child, while the third has had 2. Three of the 4 cases 
of clubfoot were of the talipes equinovarus variety, while the fourth is 
known to us only through hearsay evidence which does not permit a 
definite diagnosis of type. All the living persons shown in the pedigree 
were examined at the Heredity Clinic. Because of a history of epilepsy 
in other members of the kindred, 6 of these persons were given electro- 
encephalographic study. In addition to the members shown as affected 
in the figure, 1 other member of the kindred, a first cousin twice 
removed of member I 2, is reliably reported to have had a clubfoot. 


REPORT GN PEDIGREE 

A brief description of the persons shown in the pedigree follows 

1 1.—A man 51 years of age underwent at the age of 44 an unsuccessful repair 
of bilateral inguinal hernias which were thought to be on a congenital basis. He 
was first seen by us at the age of 47, when physical examination revealed only 
a recurrence of the hernias, definite on the right and questionable on the left 
Roentgenologic studies of the spiné showed a large sacral hiatus, extending from 
the second to the fifth sacral vertebrae, and minimal hypertrophic spondylitis 
of the dorsal part of the spine. Routine roentgenograms of the chest showed an 
exostosis on the medial aspect of the left clavicie and a calcific scar in the hilus 
of the left lung. The electroencephalogram was read as definitely abnormal, 
suggestive of an epileptoid process in cortical function. He was next seen at the 
age of 50 years, complaining of ease of fatigue, urinary difficulties and recurrence 
of his hernias. Examination on this occasion revealed benign prostatic hyper 
trophy and a reducible, direct, recurrent inguinal hernia on the right. He was 
felt to have a mild anxiety-depression neurosis He underwent an uneventful 
transurethral prostatectomy and a herniorrhaphy in the right inguinal region 
Routine roentgenograms of the chest showed im the right cardiophrenic angle a 
rounded density extending some 6 cm. above the diaphragm \ review of the 
films taken at the age of 47 revealed that this density was present at that time 
but inconspicuous, extending about 2 cm. above the diaphragm An omental 
herniation was suspected, but the possibility of a slow-growing neoplasm could 
not be excluded, Follow-up roentgenograms showed a relatively rapid increase 
in the size of the mass Accordingly, at the age of 51 years he again entered 
the hospital for surgical treatment. A retrosternal diaphragmatic hernia, which 
had permitted the entry into the thoracic cavity of a large portion of the greater 
omentum, with atelectasis of the middle lobe of the right lung, was observed 
This was repaired and recovery was uneventful 

I 2-—This woman died at the age of 50 of streptococcoc pharyngitis and pneu 
monia. A physical examination at 46 years of age revealed only extreme obesity 
Electroencephalographic tracings were mildly abnormal and epileptoid in type 
Roentgenologic examination of the lumbar and dorsal portions of the spine and 
of the pelvis revealed only minimal hypertrophic spondylitis 

Il 1.—A stocky, muscular young man 30 years of age had no complaints 
referable to his back or his extremities. Roentgenologic examination of the 
lumbosacral part of the spine revealed it to be within normal limits. 

Il 2-This young woman 27 years of age was seen frequently at the Uni 
versity Hospital in connection with her six pregnancies (see later paragraph) 
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Physical examination revealed nothing unusual except obesity. Her basal meta- 
bolic rate was on several occasions found to be low. A reducing diet and thyroid 
medication were prescribed but apparently never adhered to. Roentgenologic 
examination of the dorsal and lumbar regions of the spine at the age of 23 
revealed only minimal hypertrophic changes of the dorsal portion. The electro- 
encephalogram was read as definitely abnormal, manifesting epileptoid cortical 
function with no localization 

II 3~-A man, aged 28 years, was a well developed, apparently normal young 
person. Roentgenologic examination of the dorsal and lumbosacral parts of the 
spine revealed a spina bifida occulta of the first sacral segment. The electroen- 
cephalogram was not remarkable. 

II 4.—The medical history and the results obtained on examination of this 
woman, 25 years old, were unremarkable except for the presence of an extensive 
café au lait spot on the left anterior wall of the chest and the left arm. Roent- 
genologic examination of the spine at 21 years of age showed no lesions. The 
electroencephalogram revealed no clearcut departures from normality 

II 5.—This man, 24 years of age, had severe attacks of headache for perhaps 
ten years, accompanied with nausea and vomiting. The patient was a farmer and 
the headaches were felt to be severer during the harvest season. At the age of 
17 years there was a two week episode of acute orchitis, cause unknown. Physical 
examination revealed a normal-appearing young male adult. There was com- 
pound hyperopic astigmatism affecting both eyes. The left testis was atrophied 
A minimal depression over the fifth lumbar vertebra was noted. Films of the 
dorsal and lumbar regions of the spine revealed a spina bifida occulta of the first 
sacral segment. Roentgenograms of the skull and lumbar puncture showed no defect 
The electroencephalogram was definitely abnormal, suggestive of a cortical 
epileptoid process, with no localization. A work-up for allergy revealed definite 
cutaneous sensitivity to various dusts and mold spores. The headaches were 
thought to be migrainous in nature. 

II 6.—The medical history of this woman 21 years of age was not remarkable. 


Physical examination revealed a well developed, obese young woman with no 


abnormal findings. Roentgenologic examination of the dorsal and lumbar parts 
of the spine revealed sacralization of the fifth lumbar vertebra, complete on the 
right and incomplete on the left, with associated minimal reduction of the lum 
bosacral joint space. The twelfth ribs were underdeveloped. 

III 1—A macerated female infant was miscarried at approximately five and 
one-half month's gestation. There is no note of any abnormality in the hospital 
record 

III 2.—This boy 7 years of age, the propositus, had congenital bilateral talipes 
equinovarus, more pronounced on the left, which responded satisfactorily to 
conservative measures (fig. 24). In addition, he was also noted, at the age of 
2 months, to have a pinpoint sinus at the end of his spine suggestive of a piloni- 
dal cyst and to exhibit a prominent diastasis recti. Roentgenologic examination 
of the spine shortly after birth and at the ages of 1 and 3 years revealed no 
evidence of abnormality. 

III 3.--This boy, aged 5 years, was a normal child, although there was a sig 
nificant dimple in the area of occurrence of a pilonidal sinus. Roentgenologic 
examination of the dorsal and lumbar regions of the spine at the age of 14 months 
showed findings consistent with his age, plus an incomplete fusion of the first 
sacral segment with the remainder of the sacrum 
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Ill 4.~This pregnancy resulted in an abortion at about twelve weeks’ 
gestation. 

III 5.—A boy 2 years of age had bilateral congenital talipes equinovarus (fig. 
2B). Treatment consisted of bilateral lengthening of the achilles tendon and 
posterior capsulotomy, plus application of casts and manipulation; results were 
good. A small umbilical hernia was present at birth—this has since disappeared. 
No other defects were noted on several physical examinations 

Ill 6.—This girl, 1 month of age, was a normal child. 

Ill 7.—A stillborn, macerated female child was delivered at about seven and 
one-half months’ gestation. This infant apparently had a complex of abnormali- 
ties concerning which there is relatively little information, inasmuch as nothing 


Fig. 2-—-The club feet of 3 of the 4 affected members of the family; A is of 
member [II 2; B, of member HI 5 and C, of member III 9 


was written into the hospital record but “monstrosity” and it has not proved 
possible to contact the attending physician. However, the mother was told that 
the child was “deformed” and had “clubfeet.” 

III 8—-A full term female child with a normal external appearance lived only 
a few hours. There was faint heart action at birth, but respiration could not be 
initiated. The clinical impression was a pleurobronchial fistula on the left with 
pulmonary atelectasis on the same side. An autopsy was not performed. 

Ill 9.—This girl, aged 5 years, was noted at birth to have bilateral talipes 
equinovarus (fig. 2C). Physical examination otherwise revealed nothing abnormal. 
Roentgenologic studies of the pelvis and lower extremities at the ages of 11 days 
and 244 months showed no developmental abnormality other than the clubfoot. 
The talipes equinovarus responded well to conservative measures 
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COMMENT 

In addition to the high incidence and unusual distribution of talipes 
equinovarus among the members of this kindred, several other points 
are worthy of comment. Roentgenographic studies revealed a number of 
anatomic variations of the lumbar and sacral parts of the spine among the 
apparently normal members of this family. Two of the 6 apparently 
normal parents of the affected children (members II 3 and I] 5) were 
discovered to have spina bifida occulta. The latter condition has been 
observed to have a frequency on roentgenographic examination of 
approximately 1 in 8 in a randomly selected population.’ The probability 
of finding 2 such persons in a group of 6 is, therefore, 0.14, so that the 
occurrence is of dubious significance. The fact that none of the 
affected children was shown to have a similar condition further lessens 
the significance to be attached to this finding. It seems doubtful that 
the sacralization of the fifth lumbar vertebra seen in member I] 6—a 
change present in 6.3 per cent of supposedly normal persons *—can be 
of significance in connection with the appearance of clubfoot in her 
offspring ; the significance of the sacral hiatus of member I 1 is likewise 
suspect. Only further detailed studies of other kindreds with familial 
clubfoot, as well as unselected kindreds, can lead to a decision concerning 
the significance of these anatomic variations. The high incidence of 
abnormal electroencephalograms for this group is an incidental finding 
of some interest. 


Although it may be regarded as well established that in some families 
the occurrence of clubfoot is strongly conditioned by genetic factors, the 
exact nature of these factors remains obscure. Clubfoot may be the end 
result of several different anatomicophysiologic processes, and each of 
these processes is probably under the control of a different genetic 
mechanism.* The studies on clubfoot in identical twins indicate that 


7. (a) Sutherland, C. G.: A Roentgenographic Study of Developmental 
Anomalies of the Spine, J. Radiol. 3:357-364 (Sept.) 1922. (b) Willis, T. A.: 
Backache from Vertebral Anomaly, Surg., Gynec. & Obst. 38:658-665 (May) 
1924. (c) Brailsford, J. F.: Deformities of the Lumbosacral Region of the Spine, 
Brit. J. Surg. 16:562-627 (April) 1929. (d) Cushway, B. C., and Maier, R. J.: 
Routine Examination of the Spine for Industrial Employees, J. A. M. A. 92:701- 
704 (March 2) 1929. (e) Giles, R. G.: Vertebral Anomalies, Radiology 17:1262- 
1266 (Dec.) 1931. (f) Hadley, H. G.: Frequency of Spina Bifida, Virginia M. 
Monthly 68:43-46 (Jan.) 1941. 

8. Footnote 6 a, ¢, d, ¢ and f. 

9. Miiller.2¢ B6dk.5 Scherb, R.: Zur Frage der verschiedenen Erbfaktoren 
beim angeborenen Klumpfuss, Schweiz. med. Wchnschr. 66:998-1001 (Oct. 28) 
1939. von Verschuer, O. F.: Erbpathologie: Ein Lehrbuch fir Aerzte und 
Medizinstudierende, in Grote, L. R.; Fromme, A., and Warnekros, K.: Medizi- 
nische Praxis: Sammlung fiir Arztliche Fortbildung, ed. 2, Dresden, Theodor 
Steinkopff, 1937, vol. 8. 
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there is a strong chance or environmental factor in the realization 
of this genetic mechanism."® In the present instance, the two most 
probable explanations seem to be either that the trait is due to the 
action of an irregularly dominant gene or that it is due to the cumulative 
action of several different factors. Monogenic recessive inheritance seems 
unlikely on the basis of the statistical improbability of the 3 siblings 
each marrying a carrier of the same recessive gene. A somewhat com- 
parable pedigree was presented by Miiller * (no. 38). 

At the time that a study of this kindred was undertaken, the third 
generation did not contain members III 4, 5 and 6. The parents of the 
affected children were greatly concerned about the probable outcome of 
future pregnancies and wished as accurate an estimate as possible of the 
probabilities of recurrence of the condition. They were told that on the 
basis of the available information there was perhaps a 50: 50 chance of 
any subsequent child’s being affected. This estimate was not based on 
the expected outcome of segregation in a known genetic situation but 
was on a more or less empiric basis, In retrospect it was perhaps too 
high. However, despite their announced desire to bear no further 
children—on economic as much as on genetic consideration—three fur- 
ther pregnancies have occurred, resulting in an early miscarriage, a 
normal child and an affected one. 


SUM MARY 


\ family, in which each of 3 normal offspring of normal parents had 
1 or more children with bilateral clubfoot, was studied in some 
detail. It is pointed out that when a parent who has given birth to a 
child with clubfoot raises the question of the probability of a recurrence 
in subsequent pregnancies a knowledge of the reproductive behavior 
of her collaterals is of importance in formulating an opinion. 

1135 East Catherine Street. 


i 


10. Idelberger, cited by Thomasen.’ 





ELECTROCARDIOGRAMS OF NORMAL CHILDREN 
With Special Reference to the aV Limb Leads and Chest Leads 


JOHN L. SWITZER, M.D 
AND 
MANUEL BESOAIN, M.D.* 
CHICAGO 


INCE the first electrocardiograms of children were taken by 

Nicolai and Funaro in 1908,’ many studies have helped to delineate 
their normal patterns. The importance of this work lay in the peculiar 
characteristics of the normal electrocardiograms of children. 


The characteristics of the electrocardiogram were originally analyzed 
with regard to the presence of a deep S wave in lead I and of deep Q 
waves in leads II and III.*. When precordial leads were taken in normal 
children, the frequent inversion of the T wave in some of these leads 


was observed, and its normality was established.’ 

With multiple precordial leads and the use of the aV limb leads, 
it is possible to obtain increased knowledge about the electrocardiogram 

* Postdoctorate Research Fellow of the National Heart Institute. 

From the Cardiovascular Department, Medical Research Institute, Michael 
Reese Hospital. This study was aided by the A. D. Nast Fund for Cardiovascular 
Research. This department is supported in part by the Michael Reese Research 
Foundation. 

1. Nicolai, G. F., and Funaro: Das Elektrokardiogram des Saugling, Zentralbl 
f. Physiol. 22:58, 1908; cited by Hafkesbring and others.?> 

2. (a) Burnett, C. T., and Taylor, E. L.: Electrocardiograms on One Hundred 
and Sixty-Seven Healthy Infants and Children, Am. Heart J. 11:185, 1936. () 
Hafkesbring, E. M.; Drawe, C. E., and Ashman, R Children’s Electrocardio 
grams: Measurements for One Hundred Normal Children, Am. J. Dis. Child 
§3:1457 (June) 1937. 

3. (a) Moia, B.: La IV derivacién o derivacién toracica en 50 nifios normales, 
Rev. argent. de cardiol. 2:26, 1935; Rev. Asoc. méd. argent. 49:1070, 1935. (b) 
Robinow, M.; Katz, L. N., and Bohning, A The Appearance of the T Wave in 
Lead IV in Normal Children and in Children with Rheumatic Heart Disease, 
Am. Heart J. 12:88, 1936. (c) Rosenblum, H., and Sampson, J. J.: A Study 
of Lead IV of the Electrocardiogram in Children, with Special Reference to the 
Direction of Excursion of the T Wave, ibid. 11:49, 1936. (d) Master, A. M.; 
Dack, S., and Jaffe, H. L.: The Precordial Lead of Electrocardiogram of Normal 
Children, Am. J. Dis. Child. 53:1000 (April) 1937. (¢) Messeloff, C. R., and 
Pomerantz, A.: A Study of Lead IV in Normal Children and in Ambulatory 
Children with Cardiac Disease, ibid. $3:1485 (June) 1937. (f/) Dwan, P. F., and 
Shapiro, M. J.: The Four Lead Electrocardiogram of Children, ibid. 54:265 
(Aug.) 1937 
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in normal children. In the recent studies of Vaquero and his associates,* 
Suarez and Suarez," Goldberger * and Groedel and Miller,’ the charac- 
teristics of the aV leads and precordial leads were pointed out. This 
report was planned with a similar intent, to serve as a control for future 
studies on children in this department; consequently complete analyses 
of the electrocardiograms were made. 


MATERIAL AND METHODS 


We studied 52 nonhospitalized children from the Hull House, Chicago, who 
were presumed to be normal on the basis of their daily unrestricted activity and 
the results of clinical examination. The age and sex distribution is given in 
table 1. 

In this study, we employed the standard limb leads and the aV limb leads 
(aVu, right arm; aVi, left arm, and aVr, left leg), using the central terminal of 
the Wilson type with 5,000 ohms resistance in the connection to each terminal, 
as well as leads V:, Vz, Vs, Vs, Vs, Ve and V; from the left side of the chest and 
Vex and Via from the right side of the chest. A Sanborn Cardiette was used. 
All tracings were obtained while the child was supine on a padded cot. The 
measurement of the deflections was done in the usual manner, assisted, when 


Taste 1.—Age and Sex Incidence in Group of Children Studied 


Boys Girls Total 
10 
18 
24 


52 


Age, Yr 


5 or leas 
6 to 10... 
ll to 16 


Total 





necessary, by the use of a magnifying glass. In those leads in which the stand- 
ardization varied + 10 per cent or more from the accepted 1 millivolt, appropriate 
corrections for the values of the deflections were made. 


RESULTS 


Rhythm and Rate.—As is well known, sinus arrhythmia occurred 
frequently (38 cases; 73 per cent), and it often was associated with a 
wandering pacemaker (5 cases; 10 per cent). In 1 child the wandering 
pacemaker appeared after an isolated nodal premature beat. This was 


4. Vaquero, M.; Limén Lasén, R., and Limén Lasén, A.: Electrocardiograma 
normal: Estudio de 500 casos en derivaciones standard y unipolares, Arch. Inst 
cardiol México 17:155, 1947 

5. Suarez, R., and Suarez, R., Jr The T Wave of the Precordial Electro 
cardiogram at Different Age Levels, Am. Heart J. 32:480, 1946 

6. Goldberger, E Significance of Downward T Waves in Precordial Leads of 
Normal Children, Am. J. Dis. Child. 71:618 (June) 1946, 

Groedel, F. M., and Miller, M Electrocardiographic Studies in the New 
born, Exper. Med. & Surg. 2:110, 1944 
8 The authorities of Hull House made it possible to obtain electrocardiograms 


wn these children 
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the only ectopic (premature) beat found in the entire series. Further- 
more, as is well known, the heart rate was faster than in the adult and 
varied inversely with the age (table 2). 

Electrical Axis.—Instances of shift of the electrical axis of the heart 
to the right and to the left were observed (table 3). This axis 
shift was always slight and within the accepted limits of normal in adults. 
The criteria for judging the axis shift were those stipulated by Katz.” 


Taste 2.—Heart Rate in Normal Children Studied 


Age, Yr. 5 or less 6 to 10 ll to 16 


Rate, 

Beats/ Min 

6 OF less, 

61 to ‘ eae ae 

$1 to 100 ‘ oe 3 
101 to 120... a aevecens . 6 
121 and greater . I 
Average énbduee , 112 
Range of variation : 96 to 176 








Tasre 3.-—Shift of Electrical Axis in Group of Normal Children Studied 


Age, Yr. 5 or Less B 1 Tota) 
-_ <.. . - om 
No Q% % } % No 

No shift ieee ° pede oe SO 7 & i. a4 

Right axis shift a ‘ 4 40 g 21 

Left axis shift einen nasa seen oe 1 7 


9 


Total... dndeoe sabe 1 2 52 








Taste 4.—Electrical Position in Group of Normal Children Studied 


Age, Yr. 5 or Less Sto i ll to 15 Total 
~~ A — A nee A, 
Position G 
Vertical! 
Semivertical.. ie jeeses 88 
Intermediate. ba sdusecesenaeeere 8 ; 1 5 21 
Semihorizontal. ‘ ésunteeies 6 ‘4 
Horizontal sé 4 


83 


Total 








Electrical Position —The electrical position of the heart was analyzed 
according to the criteria established by Wilson and his associates,’° 
without prejudice concerning its meaning. It was found (table 4) 
that the vertical or semivertical positions were most frequent. In addi- 


9. Katz, L. N.: Electrocardiography, Including an Atlas of Electrocardiograms 
ed. 2, Philadelphia, Lea & Febiger, 1946. 

10. Wilson, F. N.; Johnston, F. D.; Rosenbaum, F. F.; Erlanger, H.: Koss 
man, C. E.; Hecht, H.; Cotrimi, N.; Menezesde Oliveira, R.: Scarsi, R., and 
Barker, P. S.: The Precordial Electrocardiogram, Am. Heart J. 27:19, 1944 
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tion, it was observed that horizontal and semihorizontal positions were 
unusual and present in only 2 children in the oldest age group (11 to 
15 years). 

Transition Zone.—Analysis of the electrocardiograms was made to 
determine the location of the transitional zone, that is, the portion of 
the precordium in which the ventricular complex starting from right 
to left revealed a change from the predominance of the S wave to 
predominance of the R wave, with the frequent appearance of a small 
() wave. Table 5 shows that the transition zone is frequently located 
at position V, or V,. The transition zone at this position was, in 
most subjects an acute change between V, and V, (23 per cent) or 
between V, and V, (42 per cent). Occasionally, the transition zone 
was broad, and the ventricular complex had an intermediate configura- 
tion between the R and S types in several leads. In some children 


Taste 5.—Transition Zone in Group of Normal Children Studied 


Age, Yr 5 or Less 


6 to 10 11 to 15 Total 

P — — - — 
No. % No. 

Va to Va....,.. , 4 40 

Vs to Vo...... 

Va to Ve é4 

Vato Ve . 40 

Va to Vs.. ; 

Va to Vo 10 

Others 1 10 


Total 


there was an equiphasic RS segment in the precordial leads which made 
it impossible to establish the transition zone 

The series is too small to furnish statistically significant results 
about the relations between electrical position of the heart (table 4) 
and the transition zone (table 5) in the precordial leads, but the impres- 
sion was gained that the more vertical the heart, the more the transition 
zone was to the left 

Auricular Complex.—The P wave was always positive in leads I, 
II, V,, V, and V, and always negative in aVp. Leads aV,, and aVr 
contained, in the great majority of subjects, a positive P wave. In 


some instances in these leads the P wave was flat, diphasic or negative. 
Similar P waves were more or less existent in V, and in the leads from 
the right side of the precordium. V, and V, found the P wave usually 
positive, but its voltage was less than that of the other precordial leads 


and in some children it was indiscernible. The P wave had the greatest 


voltage in lead II, with an average of 1.1 mm.; in aVp the average was 
0.9 mm., and in Vo, 0.9 mm. 


In following the changes in the P waves in the precordial leads it was 
observed that on the right side the P wave is clearly defined, sometimes 
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being diphasic or negative. This diphasic or negative component 
becomes less as one approaches the left side of the precordium and it 
disappears by V,. From V, to V, the P wave remains positive but 
becomes smaller toward V,. In many instances the P wave was indis- 
cernible in V, and V, (table 6). 

The duration of the P wave is variable, depending on the lead. 
The maximum values appeared in leads I and V,, in which it was pos- 


Tasie 7.—Duration of P Wave, in Seconds, in Group of Normal Children Studied 


Age, Yr. Sor Less 6 to 10 Total 
. 7 en - A 


Min!- 
Lead 
I 
I 
it 
aVe 
aVi 
avr 





Tasie 8.—Duration of P-R Interval, in Seconds, in Group of 
Normal Children Studied 


0.19 
0.18 
0.16 
0.17 
0.17 
0.18 
0.19 
0.18 
0.18 
0.16 
0.19 
0.17 
0.16 
0.17 
0.17 





sible to measure durations of the P wave up to 0.12 second but the 
average duration was 0.08 second (table 7). 

A-V Conduction (Duration of P-R Interval).—The values for the 
P-R interval were always within established normal limits. The average 
P-R duration in those children 5 years of age or less was 0.13 second 
and in those 6 years or older it was 0.15 second (table 8). The P-R 
interval was measured in each of the fifteen leads taken on each child. 
It was observed that the P-R interval was constantly shorter in lead 
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aV, and frequently of shorter duration in leads from the left of the 
precordium, probably because some part of the P wave was isoelectric. 

Ventricular Complex —l. Q Wave: The appearance of a Q wave 
in a standard limb lead is frequently seen in children, especially in 
those younger than 5 years of age. The depth of the Q waves would 
be considered abnormal if the criteria used for adults were applied 
(table 9). 

In precordial leads a Q wave was not seen in V, and V,. It is rare 
in V, and frequent in V,, and the incidence of its occurrence increases 
from this position to leads farther to the left. The deepest Q waves were 
observed in V,, measuring up to 8 mm. in depth, especially in children 
of the group of 5 years of age or less. The duration of the Q wave 
is short, about 0.02 second or less. A small Q wave was found in 3 





Age, Yr. 


Lead 


I 
Ul 


Taare 9.—Depth of Q Wave, in Millimeters, in Group of Normal Children Studied 








~ 
Maxi- 


mum 


5 or Less 6to 0 ll to 15 
> ~ «4 Premine _ - dH... — 
Mint Aver- So Maxi- Mini- Aver- % Maxi- Mini- Aver Maxi- Mini- 
mum with Q mum mum age withQ mum mum age withQ mum mum 


0 0.5 0 
0 0.8 y 0 
0 04 r 0 
0 24 7 0 
0 0.5 0 
0 6.7 0 


~ ey 


60 
70 
70 
8 
th 
10 


Tota! 
“ 


Aver- 


age 
04 
0.6 
10 
3.0 
O38 
0.7 


RESRES SR) 
2 


ae SPS wo 





children in leads V,z and V,x. These observations are considered as 
normal variants, inasmuch as there were no © waves in leads taken 
from the left side of the precord*m in these subjects and they are 
probably an expression of the activation of the septum with an unusual 
electrical position of the heart. 

In leads aVy and aV,, Q waves with variable values were obtained. 
In several children 5 years of age or less, a deep Q wave was seen in 
aVy. In these same children, a deep Q wave also appeared in leads 
II and III. 

2. R Wave: The study of the R wave in the standard limb leads 
revealed no significant variation from that described by other workers. 
The maximum, minimum and average values are given in table 10 
In 1 child with left axis deviation a small R’ wave was seen in lead III. 
In lead aVr, the R wave was frequently of small voltage. In 26 per 
cent it consisted of smali R and R’ wave with a deep S wave between 
In 24 per cent the ventricular complex consisted of a small R wave fol- 
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lowed by a larger S wave, and in 50 per cent it was found as a deep Q 
wave followed by an R wave. 

In lead aV,, an R wave was always inscribed, and in 10 children 
(20 per cent) it was accompanied with an R’ wave. The ventricular 
complex in this lead was frequently predominantly inverted (owing 
to an S wave) or of a small voltage. The © waves in this lead were 
insignificant. The ventricular complex had the following deflections in 
order of frequency: RS in 24 children (47 per cent); QRS in 13 (25 
per cent); rSr’ m 7 (13 per cent); OR, always of small voltage, in 
5 (9 per cent), and polyphasic in 3 (6 per cent). 

In lead aVy, the R wave had its maximum height and was frequently 
the major component of the ventricular complex. It was not infrequent 


Paste 10.—Height of R Wave, in Millimeters, in Group of Normal Children 
Studied * 
Sor Less 6 to 10 li to 15 Total 
a akg A Ae 


Mexi- Mini: Aver. Maxi- Mini- Aver- Maxi- Mini- Ayer- Maxi- Mini 
mum mur age mum mum age mum mum age mum mum 


8.0 2 5.2 13.8 1,7 57 13.0 3 L 13.8 
20.0 U 11.2 15.0 54 10.2 20.0 5 L.2 2.0 
ij” , 5.0 13.5 § 
4.5 J Lé 4 
4¥ l 

210 f 14.0 i 14.0 
» . 


13.0 
1 } ) 

2 6.3 1 24 6.0 
a0 5 10.0 

0 ; 19.0 

»19.0 7 12.7 18.0 

4.0 "i 5 *3.0 

9 0 
22.0 
16.0 
5. 
6.5 


* The sign > indicates measurement was not accurate inasmuch as wave deflection exceeded 
the width of the recording film. Value equals the number of millimeters actually measurable 


to see the appearance of slurring or notching in this lead. R waves may 
appear in this lead as the only ventricular deflection (10 per cent). 
However, the most frequent pattern was that of an R wave preceded 
by a small Q wave (31 per cent) or followed by a small S wave (34 per 
cent). In 23 per cent of the children the R wave was associated with 
both small QO and S waves. In only 1 subject was the ORS complex 
small and vibratory. In a second child the ventricular complex was 
predominantly inverted with a deep S wave attributed to a more hori- 
zontal position of the heart, a condition which is infrequent in children. 

In the precordial leads, the R wave had a small voltage in leads 
taken to the right of the sternum and in lead V,. It gradually increased 
to the left of the precordium, reaching its maximum in V,, and then it 
decreased toward V,. The values are given in table 10. 

On the left side of the precordial wall, leads V, to V;, a Q wave 
frequently preceded the R wave and small S wave often followed. As 
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a result, the most frequent configuration, especially in V, and V,, was 
a W-shaped complex. In V, and V,, especially in the latter, a QR 
interval appeared with some frequency (12 per cent and 26 per cent 
respectively). There was no instance with only an R wave 

On the right side of the precordium, and in leads V, and V,, the 
complex, as a rule, consisted of an RS deflection. The single variant, 
a small © wave, was considered previously 


TasLe 1]1.—Depth of S Wave, in Millimeters, in Group of Normal Children Studied * 


Age, Yr. 5b or Less 6 to 10 li to 15 Total 


Maxi- Mini. Aver- Maxi- Mini- Aver- Maxi- Min Aver- Maxi. Mini. Aver 
Lead mum mum age mum mum age mum mum age mum mum age 
I 45 1.8 6.5 12 4.0 14 6.5 0 
II 5.5 t 13 4.5 1.4 5.0 l4 
iil 0 0.9 ) i 
aVe 5.7 
aVL 
aVr 
Vi 
Ve 
ja 
‘ 


5.5 
6 9.0 


fe 
Var 
Van 


10 5 
19.5 


10.5 


oe hoe & PS @ 


* The sign > indicates measurement was not accurate ir uch as wave deflection exceeded 
the width of the recording film. Value equals the number of millimeters actually measurable 


Paste 12 uration of ORS Complex, in Se 


Children Studied 


5 or Less 6 to 10 1tol Tota 


Maxi- Mini- Aver- Maxi- Mini- Aver- Max it Aver» Maxi M'ni 
mum mum age mum mum age mum mum age mum mum 
0.08 0.05 0.06 0.098 0.06 0.07 00 0.0 
0.08 0.05 0.06 0.08 0.06 0.07 , 06 0.07 
0.08 06 7 0.10 0.06 O07 f 6.07 6.10 
0.08 0.06 6 0.098 0.06 0.07 L 07 0.0 
0.08 Lo 0.06 0.08 0.0% of of O7 oo 
O07 6 O7 0.08 0.06 0.07 
0.08 OM 0.0 0.098 0.06 
0.0 0.07 0.098 0.07 
0.00 0. 0.08 0.06 
0.08 Oo. 0.07 0.08 0.0 
0.08 06 0.07 co 0.06 
0.08 0.06 
0.08 0.06 


0. 


3. S Wave: The values for the S wave are given in table 11 
The maximum S wave was inscribed in lead V,, and from this point 
to the left of the precordium the depth of the S wave decreased grad 


ually. S waves were not infrequently absent in V, and V, (12 per cent 


and 26 per cent, respectively), and occasionally they were absent in 
V, and V,. S waves were always present in V,. On the right side 








458 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


of the precordium S waves were smaller than in V, and were slurred 
or notched, especially in Vx and V,.. 

4. Duration of QRS Complex: The duration of the QRS complex 
was always found to be within the limits of the accepted normal values 
(table 12). The maximum values for the QRS duration appeared in 
V, and V,. There was a slight increase in the QRS duration ascending 
from the youngest to the oldest age group studied. The duration of 
the ORS complex in general in children is short, ranging between 
0.05 and 0.10 second. 

5. S-T Segment: The S-T segment was usually nondeviated in the 
standard limb leads. Occasionally, it was elevated and less frequently 
depressed. The values of the S-T deviations are given in table 13. 

In lead aVp, depression of the S-T segment was the most frequent 
condition found in the group from 6 to 10 years of age. In the other 


Taste 13.--Deviation in S-T Interval, in Millimeters, in Group of Normal Children Studied 


Max!- 


mum 
0.5 


Cc 


+1 
ecoscnr eK ooocoE 


be & te & to bs 


0 
5 
$ 
3 
§ 
s 
0 


ll to 15 





ea - . seilthcanile . Sm 
Mini- . - Mini- Usual Maxi- 
mum State mum mum State mum State mum 


03 Nodeviation 05 No deviation 5 No deviation 0.5 
No deviation Elevation : No deviation 1 
No deviation No deviation 8 No deviation 
No deviation - Depression 5 No deviation 
No deviation No deviation . - No deviation 
No deviation Elevation 5 - No deviation 
No deviation Elevation 1 Elevation 
Elevation Elevation Elevation 
Elevation Elevation Elevation 
Elevation 
Elevation 
Elevation 
No deviation 
No deviation 
No deviation 


ao 


2 to 
& & te 


No deviation 
No deviation 
No deviation 
No deviation 
No deviation 


No deviation 
No deviation 
No deviation 
No deviation 
No deviation 


oerenn-nobe 
ah WE tah ad nh : 
Sistah oOo& m+) 


Poe Deter OS em si 


~~ 


ecovcesosobeocee 


ecoooceococecoesoo 


eo 
at 
so 


No deviation 
No deviation 
No deviation 
No deviation 
No deviation 
No deviation 
Elevation 
Elevation 
Elevation 
Elevation 
No deviation 
No deviation 








two groups this appeared with less frequency. The S-T segment was 
never elevated in aVzy. In aV_, as in the standard limb leads, the S-T 
segment was frequently nondeviated. Sometimes the S-T segment 
was elevated (15 per cent) and, rarely, it was depressed (6 per cent). 

An elevation of the S-T segment of1 mm. or less appeared commonly 
in lead aVy in children from 6 to 10 years of age. Depression of the 
S-T segmant was less frequently observed, was of a slight degree (0.2 
mm.) and occurred only in the children of the older group. In the 
precordial leads, the S-T segment was almost consistently elevated in 
V, and V,, and elevation was frequently seen in V, and V,. It was 
rare to observe a depression of the S-T segment in the precordial leads ; 
when it occurred, it was of slight degree (0.2 mm.) and appeared in 
the subjects of the oldest age group in the extreme left precordial 
leads. A moderate S-T elevation was sometimes seen in V,, and V,.x. 
The maximum elevation (2.5 mm.) was seen in V, and V,, the leads 
in which elevation of the S-T interval was most frequent (table 13) 
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6, T Wave: The T wave was consistently positive in leads 1, II, 
Vv 


its appearance was variable. 


» Ve V_ and V, and consistently negative in aV,. In the other leads 
In lead III, flat, diphasic or negative T waves occasionally appeared, 
especially in the children of the youngest age group (under 5 years). 

In aV,, the T wave was frequently positive, but it was not rare to 
find it negative, flat or diphasic. Occasionally, the T wave was notched. 
The T wave in aVy was almost constantly positive, and only in 1 child, 
a girl 2 years of age with a vertical heart, did the T wave appear flat 

In leads taken from the right side of the precordium, the T wave 
was almost consistently negative and rarely flat, diphasic or positive 
In V,, inversion of T was most frequent, but it was not rare to find an 
upright T wave. Negativity of the T wave in lead V, was less fre- 


Paste 18.—Duration of T Wave, im Seconds (+ 0.02 Second), in 


Normal Children Studied 


Sor Less 6 to if li to 15 Total 
o A A - Bun —. A 


Maxi Mini Maxi- Mini- Av Maxi- Mini Maxi. Mini 
mun mum mum mum mum mum mum mur 


020 007 0.23 0.12 7 0.2 6.11 0.3 0.07 
0.22 0.10 4] 0.26 O12 0.27 0.12 O27 0.10 
0.15 0.08 0.21 O11 0.22 0.10 0.22 0.08 
0.2) 0.11 A 0.4 0.12 0.27 0.12 7 0.27 0.11 
Is 0.06 0.20 0.10 15 0.20 O11 0.20 0.06 
is 0.10 om 0.12 { re | 0.10 7 0.10 
is om 6.21 0.08 0.18 0.12 3 2 0.08 
0.15 0.08 0. 0.08 Ou 0.10 0.08 
0.07 Om 0.12 2 0.25 0.15 4 ) 2 0.07 

0.09 0.80 0.16 2 0.28 0.16 9 0.30 0.08 

0.12 ; 0.26 0.18 es | 6.12 0.12 

6.12 0.22 0.12 . 0.23 0.10 7 23 6.10 

0.12 0.22 0.13 é 0.30 O11 0.11 

oll 0% 0.0 0.%1 0.07 0.07 

6.12 0.2 0.06 6.18 Ol 18 a 008 


quent and was not encountered in V, in our series. The inversion of 
! waves in the precordial leads was more frequent and present farther 
to the left in the subjects of the youngest age group 

It was common (50 per cent) to find that the first positive T wave 
to appear in going from right to left contained a prominent notch and 
in some children appeared bifid. Occasionally, this notching was present 
in the first two leads in which the T wave was positive (8 per cent) 
In 1 tracing the T wave was notched in four leads, V, to V,. The T 
wave was of maximum value in V, and it decreased gradually from this 
point toward V, (table 14) 

The duration of the T wave is compiled in table 15. The maximum 
duration of the T wave was seen in leads II, V, and V, 


Since it is felt that the individual observations on the electrocardio 


grams of the children 5 years of age or less are of special interest, these 


data are presented in tables 16 through 26 
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Taste 16.—Heart Rate, Axis Shift, Electrical Position and 
Normal Children 5 Years of Age or Less, by 


Axis 
Shift 


Electrical 
Position 


Heart Rate, 
Beats / Min 


108 None Semivertical 
None Sen 
Right Sen 
Right 
None 

" Right 
wandering 
pacemaker 

1} Left 


ivertica!l 
vertical 

Vertical 

Intermediate 


lw 


Vertica 


OS None 
104 Right 
107 None 


TABLE 17.—Height of P Wave, in Millimeters, 


Age or Less, by 


Leads 
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Taste 19.—Duration of P-R Interval, in Seconds, in Normal Children 5 Years 
of Age or Less, by Age 


Leads 


Age, 
Yr 
1% 
2 
t 
3% 
‘4 
ily 


5 


Ul fl , , Ve Va ; ; j Var 
* «als 

01g — 
0.13 0.12 
0.14 0.12 
0.14 0.14 
0.18 0.14 
O14 014 
0.14 0.15 
0.14 


6.12 6.12 
0.12 0.12 
0.12 0.13 
6.12 018 
6,13 ; 
0.14 O14 
0.12 0.12 
0.15 0,14 
Ou 0.16 

5 6 0.12 
Maximurn O16 0.16 
Minimum 0.1 0.11 0.08 
Average 7 0.18 0.13 


5 


Kut eM tee os F 
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Taste 20.—Depth of Q Wave, in Millimeters, in Normal Children 5 Years of 
Age or Less, by Age 


Leads 


Ve Vs F ; Vr Van Van 
. 
0.2 
2.0 
My 
4 
44 
5 
5 
5 
Maximum 
Minimum 0.0 
Average O4 


* Obscured by artefacts 


Taste 21.—-Height of R Wave, in Millimeters, in Normal Children 5 Years o 
Age or Less, by Age* 





Il Il aVe aVu aVr 
10.2 a5 
17.6 >100 f f 10.5 
6.0 $5 § 6.5 
11.0 8.0 i 
7.0 20 2 &. 6.0 
20.0 17.0 5 
6.6 10 { 3.0 
12.8 >112 14.0 
10.0 10.0 21.0 
f M 5 11.0 75 b 10.0 
Maximum 20.0 17.0 5 21.0 
Minimum 28 6.0 10 3.0 
Average 5.2 11.2 8.0 7 10.9 » il 2 17 16.0 
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10.0 
18.0 
13.9 
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11.0 9.8 
16.0 15.0 
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11.0 10.0 








* The sign > indicates measurement was not accurate inasmuch as wave deflection exceeded the width of the 
recording fllm. Value equals the number of millimeters a:tually measurable 
+t Obscured by artefacts 
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Taste 22.—Duration of QRS Complex, in Seconds, in Normal Children 
5 Years of Age or Less, by Age 


Leads 
I aVu  aVr Vi 


0.06 0.09 0.06 
0.06 6 0.06 0.08 0.08 
0.06 0.06 0.07 0.07 0.08 
0.06 . . 0.07 Oe 0.08 
0.06 : 0.06 0.08 0.08 
0.06 3 0.07 O07 0.08 
0.08 , . . 0.06 0.08 Oo” 
0.06 O.0T O07 008 
g 0.06 : . , 0.06 0.08 0.09 
5 0.06 07 : 0.07 0.07 0.07 
Maximum 0.08 0.07 0.08 0.0 
Minimum 0.06 5 f 0.06 6.07 0.06 
Average 0.08 0.07 0.07 0.07 


Yr 
1% 
2 
1 
3 
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‘4 
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Taste 23.—Depth S Wave, in Millimeters, in Normal 
of Age or Less, by Age* 


Leads 


eVe aVu aVe 
8.0 2.0 1.0 
10.5 2.0 
2.5 3.8 2.5 
3.3 2.1 >22.0 l l 06 10.6 
1.5 oO4 ¢ 5. ll ) 3 ’ 05 40 
4.5 
2.0 45 
1.3 44 
1.6 
15 4.2 


> 


11 


as 


3 . 7 
Maximum é 8.0 
Minimum 0 
Average 18 1.8 0.9 
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* The sign > indicates measurement was not accurate inasmuch as wave deflection exceeded the 
width of the recording film. Value equals the number of millimeters actually measurable 
?t Obseured by artefacts 


Taste 24.—Deviation of S-T Interval, in Millimeters, in Normal Children 
5 Years of Age or Less, by Age 


Leads 


aVe aVu aVr 


M -03 
Maximum 0.5 
Minimum --0.3 





* Obseured by artefacts 
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Taste 25.—Height of T Wave, in Millimeters, in Normal Children 5 Years of 
Age or Less, by Age 


Leads 
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Taste 26.—Duration of T Wave, in Seconds, in Normal Children 5 
Age or Less, by Age 
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COMMENT 
lhe present study has established a base line on which members of 
this department can proceed to consider abnormalities in the 15 leads 
used in studying children of these three age groups. 


Summarizing the findings, we have confirmed that the electrocardio- 





grams of children have special characteristics peculiar to youth, including 
variations in rhythm and in the contour of the deflections. These 
phenomena are more evident in the children of the youngest group 
studied and are in direct proportion to their youth 

The differences seen in the electrocardiograms of children are those 
which have been established previously in relation to the rate and irrita- 
bility of the sinus pacemaker and, more especially, to the contour of the 
T wave in the precordial leads. It is frequently notched, negative or 
diphasic in normal children. In addition, attention is directed to the 
© wave, which is sometimes prominent in normal children in leads IT, 
III and aVy and in some of the precordial leads on the left side 
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It is of interest that 7 children exhibited slight left axis deviation, 
4 of these being in the oldest age group (11 to 15 years old). 

The durations of the P wave, the P-R interval, the ORS complex 
and the T wave were all within the accepted limits of normal, yet they 
showed a slight increase in duration from the youngest age group to 
the oldest. 

The particular contour of the T wave is to be explained by the posi- 
tion of the heart (most frequently vertical or semivertical), the peculiar 
shape of the chest, the greater proportionate size of the right ventricle 
as compared with the left in youth," the closer proximity of the right 
ventricle to the wall of the chest ‘* and the more transverse position of 
the septum secondary to the anatomic position of the heart."** The 
right ventricle in children is more anterior and closer to the left wall of 


the chest, which may explain the presence of an inverted, notched or 


bifid T wave in leads V, and V,.° 

It is of interest that deep Q waves were seen in normal children 
The Q wave in leads II, III and aV¢y is the expression of the initial 
negativity of the potential registered at the left leg. The deep QO waves 
(8 mm.) seen in the precordial leads from the left side in the children 
of the youngest group have some parallel with the deep © waves in 
leads aVy, II and III. Both are probably the expression of the same 
phenomenon, the initial activation of the septum from left to right, and 
are probably explained by the greater ratio of the thickness of the septum 
to the ventricular walls in children and by its particular position. In 
addition, in children, as a result of the anatomic position of the heart, 
the thinness of the wall of the chest and the closer position of the heart 
to the anterior wall of the chest, there is a better electrical conductiy 
ity.’* These relationships permit one to obtain larger electrical 


deflections 


SUMMARY 


Electrocardiograms of 52 nonhospitalized, normal children, consisting 
of the standard limb leads, the aV limb leads and 9 precordial leads 
(V,r, Var and V, to V,), were studied. An analysis was made of the 
rhythm and rate and of the contour, height and duration of the deflection 
in each of the 15 leads. The data obtained are summarized in tabular 
form. 


11. Seham, M.: Physical Examination of the Heart in Normal Children, in 
Abt, I. A.: Pediatrics, Philadelphia, W. B. Saunders Company, 1924, vol. 4 

12. Footnote 3b,c and d. Roesler, H.: The Relation of the Shape of the Heart 
to the Shape of the Chest, Am. J. Roentgenol. 32:464, 1934 
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An increase in rate in direct proportion to the youth of the subject 
was observed. Frequently, there was sinus arrhythmia sometimes asso- 
ciated with a wandering pacemaker. The most interesting findings in 


the ventricular complex are the T waves in the precordial leads; it was 


possible to find negative, diphasic, notched or bifid T waves in normal 
children. A Q wave frequently appeared, especially in the children of 
the youngest group (under 5 years of age), and such waves may be 
quite large in leads II, III, aVp, V,, V, and V,. 





WATER-REABSORBING CAPACITY OF TUBULAR SYSTEM 
IN THE NEWBORN AND IN INFANTS 


L. BARTA, M.D 
AND 


A. HERNADI, M.D 
BUDAPEST, HUNGARY 


N STUDYING the composition of urine in infants under 3 months 

of age, Konig and Lederer’ observed that the capacity of young 
infants for concentration is low. The same conclusion was drawn from 
the experiments of McCance and Young.* Further confirmation of this 
was made by Heller,> who also succeeded in demonstrating that the 
kidneys of newborn infants do not react to the antidiuretic hormone of 
the posterior lobe of the pituitary 

In a later study McCance‘* stated that the low osmotic pressure of 
urine in newborn infants is increased only in the case of a considerable 
shift in the concentration of the nonprotein substance of blood plasma. 
From this observation the conclusion was drawn that in the early 
period of life the concentration of urine depends soley on the glomerular 
filtrate, since there is unsatisfactory tubular function at that age. This 


was proved by the clearance of iodopyracet injection (diodrast®). 
McCance also stated that in these first months the amount of glomerular 
filtrate varies with the degree of hydration of the organism, whereas 
in adults the amount filtrated by the glomeruli is stable. 


In contrast to these statements, Barnett and his associates * showed 
that even in premature infants the tubular system is capable of reabsorb 
ing more than 99 per cent of the water in the glomerular filtrate and, at 
the same time, of reacting to antidiuretic hormone. Adequate water 


Revised for American press by F. S. Smyth, M.D., San Francisco 

1. Konig, J., and Lederer, E. Csecsem6k concentratiéds és higitasos, 
vesevizsgalatai, Orvosi hetil. 73:1023, 1929 

2. McCance, R. A., and Young, W. F The Secretion of Urine by Newborn 
Infants, J. Physiol. 98:265, 1941. 

3. Heller, H.: The Renal Function of Newborn Infants, J. Physiol. 102:429, 
1944, 

4. McCance, R. A.: The Physiology of the Kidney in Infancy and Its Impor 
tance in Paediatrics, Schweiz. med. Wehnschr. (nos. 37-38) 76:857, 1946 

5. Barnett, H. L.; Hare, W. K.; McNamara, H., and Hare, R. S.: Measure 
ment of Glomerular Filtration Rate in Premature Infants, J. Clin. Investigation 
27:691, 1948 
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metabolism in the newborn, therefore, is not a result of a decreased func- 
tion of the glomeruli but of an increased reabsorption of water in the 
tubular system. 

Chis problem is of great importance in pediatrics, since the unsatis- 
factory metabolism of water in infants is usually ascribed to weak tubular 
function 

It is, therefore, of interest to examine the changes in renal function 
following double dextrose tolerance tests. It is a well known fact that 
the capacity for retaining water is enhanced by ingestion of dextrose. 
This capacity becomes greater following a second dose of dextrose, 
administered one and one-half hour after the first ingestion 


METHOD 


Infants who had been fasting eight to ten hours were given 5 to 10 Gm. of 
dextrose, dissolved in 30 to 50 ec. of water Ninety minutes later the dose was 
repeated. Blood was withdrawn before the experiment and in some infants again 
before the second dose. A catheter was introduced before the expériment and 
left during the entire course. Urine was collected before the commencement of the 
experiment, again before the second dose of dextrose and, finally, an hour after 
the experiment Reabsorption of water was determined by the clearance of 
creatinine which, according to Foldi, Géméri, Komaromi and Szabé,* gives 
reliable data even in cases of renal disturbance. Creatinine in plasma and urine 
was determined by the method of Folin and Wu. As a control, the experiment was 
repeated in several infants by administering saccharine in water instead of dextrose 


Experiments were performed on 16 infants, of whom 9 thrived and 7 remained 


? 


I 
underweight. The experiment was repeated in 1 of the normal infants and in 2 


of the underweight infants at a later period. Control experiments were made on 


7 normal and 2 underweight infants (tables 1 and 2) 


RESULTS 


In 8 of the 10 normal infants, the concentration of urinary creatine 
increased following administration of dextrose. In 2 infants, a decrease 
in the concentration of creatinine occurred but, since both these infants 
were in a state of toxicosis, the paradoxic reaction was probably due 
to the overthrown water balance. In the experiments on the 7 controls 
the concentration of creatinine decreased in the urine following ingestion 
of water alone. In 4 infants, however, this occurred only after the 
second dose of water This phenomenon could be ascribed to the 
delayed absorption from the intestine 

In the experiments carried out on the 9 underweight infants, 4 
infants showed an increased urinary excretion of creatinine, while the 
remaining 5 showed a paradoxic decrease in concentration of creatinine. 
In 3 of the latter 5 infants, the decrease followed only after the 
second dose of dextrose. The 2 controls also showed a considerable 


decline in the creatinine level. 


6. Foéldi, M.; Géméri, P.; Komaromi, L., and Szabé, T.: A glomerulus filtracié 
meéerési moddszereinek értékelése vesebetegeken, Orvosi hetil. 89:461, 1948 
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In all the thriving infants except 1, an increase in the glomerular 
filtrate occurred following the second dose of dextrose. The infants 
showing a decrease in the filtration rate had toxicosis; for that reason 
the paradoxic reaction could be ascribed to the toxic condition. After 
the administration of water, the glomerular filtrate increased in every 
infant. 

In all except 1 of the underweight patients, a similar increase in the 
glomerular filtration occurred. The amount filtrated by the glomerulli 
was also elevated in the controls but after neither the dextrose nor the 
water was there such a considerable increase as in the normal group. 
It was striking that, while in underweight infants the highest value 
recorded was 3 cc. in one minute, several normal infants yielded values 
above 10 cc. per minute—-with 26.3 cc. being recorded for 1. The 
amount of glomerular filtrate varied to a degree not occurring in adults. 

The variations in absolute value for tubular reabsorption ran parallel 
with the changes in the glomerular filtration rate in both normal and 
underweight infants. If, however, the amounts reabsorbed are expressed 


in percentages of glomerular filtrate, it becomes obvious that 7 infants 


of the eutrophic group showed an increased reabsorption rate, while 
3 revealed a decrease in the second period. Two of these 3 babies 
had toxicosis, which might acount for the paradoxic reaction, while 
the third child showed a slight decrease in reabsorption in the second 
period only——the first period revealing a noticeable increase in the rate. 
Following an injection of water, 2 infants showed an increase of 
reabsorption, while the rate fell in 5. Among the atrophic infants 
tubular reabsorption increased in 4 and decreased in 5 patients. In 
both the controls receiving water alone, there was a decrease in the 
reabsorption capacity. 

The rate of diuresis was raised in both eutrophic and atrophic 
infants by ingestion of dextrose, as well as by that of water alone. The 


increase, however, was more pronounced in the atrophic group. 


COMMENT 


urinary creatinine 


The changes in the value for depend almost solely 


plasma creatinine 
on variations in the urinary concentration of creatinine, as in the sub 
jects of this series the level of plasma creatinine was constant. 
According to the aforementioned results, reabsorption of water in 
the tubular system of infants is increased following ingestion of dextrose. 
Generally, water reabsorption was further increased after a second 
dose of dextrose. After a similar dose of water, a fall in the urinary 


creatinine level occurred in most infants 
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urinary creatinine 





The value for -—— is characteristic of the capacity for 
plasma creatinine 


concentration and is in direct proportion to the amount of water reab- 
sorbed in the tubules. If the amount of glomerular filtrate is small, 
the rate of diuresis remains low also, with a value for 
plasma creatinine 
of 20 to 40. Although the clearance rate remains unchanged, a rate 
of diuresis considerably exceeding the normal one may ensue in the 
case of larger glomerular filtration. According to the observations 
just discussed, it can be assumed that in thriving infants a considerable 
increase of filtration occurs following oral administration of dextrose. 
In the infant 2 months of age the amount of glomerular filtration as 
reckoned for body surface (S =< W body weight *) had already attained 
a value normal for adults (13.6 cc. per minute). Among the eutrophic 
infants 5 showed a noteworthy increase of the glomerular filtrate after 
receiving water, while in 5 others no significant rise could be recorded 
even following the administration of dextrose. In atrophic infants 
not even a moderate increase of the glomerular filtrate occurred after 
administration of either dextrose or water. This observation corrob- 
orates the results of Suranyi and Zimanyi,’ who found lower glomerular 
filtration rates in atrophic infants than those corresponding with actual 
weight of the patients; that is, the body surface of atrophic infants 
is relatively large in comparison with their body weight, so that 
unconscious perspiration of such subjects exceeds that of normal ones. 
Therefore, extrarenal loss of water is increased in atrophy and the 
rate of glomerular filtration is necessarily decreased. In such infants, 
90 per cent of the water is excreted by perspiration. Apart from this, 
with the decrease in blood volume, filtration through the glomeruli also 
decreases. 

In some of the atrophic group the concentration of creatinine 
decreased in the urine. In 3 of the former subjects it was only after 
the second dose of dextrose that paradoxic reaction occurred. In these 
patients, the reabsorbing capacity of the tubular system was lowered 
by the ingestion of dextrose instead of being increased. This phenome- 
non might, perhaps, be due to the fact that in atrophic infants the dex- 
trose metabolism is often disturbed, as the substance is not well absorbed 
from the intestine and the Staub-Traugott effect is absent.* 

[he studies were repeated in 6 newborn infants, soon after birth 
(table 3). No urine could be collected from | infant before the examina 
tion, and collection from 3 took two and a half hours after the second 
dose of dextrose. 


7. Suranyi, J., and Zimanyi, I.: Endogen Kreatinin glomerulus clearance 
vizsgalatok csecsemék6n és kisgyermekeken, Orvosi hetil. 89:401, 1948. 

8 Barta, L., and Gyengési, L.: Kohlenhydratstoffwechsel atrophischer Saug 
linge, Paediat. danub. 4:246, 1948 
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As may be seen in table 3, even in newborn infants there is a decided 
rise in the urinary creatinine level following ingestion of dextrose. 
In 1 infant, the concentration of creatinine rose to 233 mg. per hun 
dred cubic centimeters in the urine, in addition to a serum level of 
0.9 mg. per hundred cubic centimeters. This corresponds to a value for 
ee of 253, which would be remarkably high even for an 
plasma creatinine 
adult. Following the second dose of dextrose, there was a further 
rise in the urinary concentration of creatinine. This ts in conformity 
with the results of our previous observations on double dextrose tole1 
ance tests in newborn infants—that in such subjects dextrose metabolism 
is perfectly normal and the Staub-Traugott effect regularly present.” 
Thus, more than 99 per cent of the glomerular filtrate may be reabsorbed 
in the first hour of life. As shown in table 3, in no patient was there 
a conspicuous increase of the glomerular filtrate following ingestion of 
dextrose. Although in 1 of the infants the amount filtrated during 
the second period rose to about five times that excreted following the 
first dose of dextrose, it still did not amount to more than 1.6 cc. pet 
minute. In another infant the glomerular filtrate decreased in the second 


period—tubular reabsorption of water was enhanced by the second dose 


of dextrose. The rate of diuresis decreased after the second dose of dex- 
trose in 2 infants and increased in 1 infant. The value for eae 
plasma creatinine 
corresponded in all patients to the figure yielded by adults. 

It should be emphasized that the amount of glomerular filtrate is 
almost as low in newborn as in atrophic infants. This fact conforms 
with the results of Hare and his associates,’ who observed that the 
kidney is functionally not yet developed in the newborn infant and a 
period of several months elapses before the glomerular system is com- 
pletely evolved 

These results seem to prove that in normal circumstances tubular 
reabsorption of water is already perfect in the earliest period of life 
Generally, the rate of water reabsorption is low in infants, and because 
of their active water metabolism their intake of water is greater than 
the surface of their bodies would indicate. Not that the tubular system 
would not be capable of reabsorbing considerable quantities of water! As 
has been proved by these experiments, the reabsorbing capacity—the 
function of prime importance for the maintenance of water balance 
is already perfected in the earliest period of life 

9. Barta, L., and Sass-Kortsak, A Jeitrage zum Zuckerstoffwechsel Neuzge 
borener und Sauglinge, auf Grund Doppelbelastung mit Glucose und Galactose, 
Paediat. danub. 1:88, 1947 

10. Hare, K.; Ungewitter, L.; Barnett, H. L., and McNamara, H.: Observa 
tion on the Structure and Function of the Glomerulus in Premature and Full Term 
Infants, Federation Proc. 7:315, 1948 
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SUMMARY 

Tubular reabsorption of water, according to the shifts in the endog- 
enous creatinine clearance, is significantly increased following ingestion 
of dextrose in both the newborn and infants. In the first hours after 
delivery, tubular reabsorption of water may amount to as much as 
99 per cent of the glomerular filtrate. In thriving infants a notable rise 
in the glomerular filtration rate occurs following a dose of dextrose and, 
at the age of 2 months, values according to body surface may attain 
normal adult figures. In atrophic and newborn infants, the amount 
of glomerular filtration is extremely low and does not vary significantly 
following ingestion of dextrose. 


Békay Janos-Utca 53 (8). 





HYPERVITAMINOSIS A 


CHARLES T. FRIED, M.D 
AND 


MILTON J. H. GRAND, MD 
NEW YORK 


YPERVITAMINOSIS A is a clinical entity which occurs in late 

infancy and early childhood. The pathologic processes are the 
result of a prolonged and excessive intake of vitamin A and a derange 
ment of vitamin A metabolism. Clinically, the condition is manifested 
by anorexia, with loss of weight, extreme irritability and fretfulness, 
low grade fever, pruriginous rash, sparseness of hair, hepatomegaly and 
exquisite pain on pressure over the long bones, Biochemically there 
are abnormally high vitamin A levels in the blood serum and increased 
levels of the serum lipids. Roentgenographically, the changes in the 
long bones are distinctive, characterized especially by periosteal 
proliferation. 

\ review of the literature uncovered a significant scarcity of these 
cases. The study of the effects of excessive dosage of vitamin A was 
limited to experimental animals, until Josephs’* case report in 1944 
revealed the existence of a similar clinical entity in man. His patient 
was a 3 year old boy who had a voracious appetite for butter, hepa 
tomegaly and sparse, coarse hair and whose serum vitamin A, serum 


lipid and serum phosphatase levels were elevated, while the serum 


proteins were depressed. Roentgenographically, he showed abnormal 


ities of the long bones. The second case was reported by Toomey and 
Morissette * in 1947, Their case was similar to the one reported by 
Josephs. They added other features which further described the condi 
tion, i.e., localized periosteal swellings in the long bones and pain in 
these areas, with complete recovery from these phenomena when vitamin 
\ was withdrawn from the diet. They were also able to repeat experi 


mentally the clinical picture in this patient after the symptoms subsided 


From the Pediatric Service of the Bronx Hospital, Bernard S. Denzer. 
director (retired) 

1. Josephs, H. W Hypervitaminosis A and Carotenemia, Am. J]. Dis 
67:33 (Jan.) 1944 

2. Toomey, |. A., and Morissette, R. A Hypervitaminosis A, Am 


Child. 73:473 (April) 1947 
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by renewing the high vitamin A intake. Since these two reports, 2 addi- 
tional cases were recorded in 1948 by Rothman and Leon.’ Roentgeno- 
graphically, they distinguished hypervitaminosis A from infantile cortical 


hyperostosis, 

It is quite likely that the paucity of reports of cases of this syndrome 
is related more to the lack of its recognition than to its actual non- 
existence. With the widespread and intensive use, in many children, 
of concentrates containing vitamin A and the early introduction of foods 
high in vitamin A and carotene content, it is surprising that many more 
instances of hypervitaminosis A have not appeared. However, other 
factors than simply the ingestion of large amounts of vitamin A may be 
involved in the pathogenesis of this clinical picture. These factors may 
be concerned with a faulty metabolism of the ingested vitamin, a dysfunc- 
tion of the liver or disturbances in the facilities for storage, destruction 
or excretion of vitamin A. It is the aim of this report to reemphasize 
the existence of this syndrome in infants by presenting 2 additional 
cases, to discuss briefly the metabolism of vitamin A and to indicate 


its pathophysiologic aspects. 


REPORT OF CASES 

Case | A. S.. a boy 16 months of age, was referred to the pediatric service 
of the Bronx Hospital on March 28, 1947, because of protracted irritability and 
generalized muscle tenderness 

The child was normally born at term of a primiparous mother. The prenatal 
and postnatal periods were normal. The weight at birth was 7 pounds 12 ounces 
(3,515 Gm.). For the first five months, he was given breast feedings, followed 
by supplementary cow's milk mixtures. He received orange juice and cod liver 
oil in optimum doses from early infancy and gradually was introduced to a full 
regular diet. He walked at 10 months and erupted his first tooth at 7 months. The 
child was immunized against whooping cough, diphtheria and smallpox without any 
untoward efiects 

The family history was noncontributory. The patient was well until “sometime 
between the 5th to the 6th month of age.” The mother noted then that he was in 
a more or less constant state of irritability, incessantly rubbing himself as though 
from an “itch.” This became progressively worse, until such time as excoriated 
areas appeared over the lower extremities and the face. Various forms of therapy 


were employed to alleviate the pruritus, all to no avail 


rhis situation continued 
for several months with varying periods of remission and relapse. During all this 
time the general condition of the child remained good and normal development 
continued, However, periods of extreme irritability and crying occurred with 
increasing frequency and intensity. It was reported that at times the child would 
cry out vigorously as though in severe pain, and, if any attempt to comfort him 
3. Rothman, P. E., and Leon, E. F Hypervitaminosis A, Radiology 51:368, 
1948 





FRIED-GRAND—HYPERV!ITAMINOSI f 477 


was made, the crying and irritability became worse from what appeared to be the 
pressure of the touching hand. This phenomenon progressed to the point where 
the mother could not touch any part of the child without eliciting a period of fierce 
crying. About ten days prior to his admission to the hospital the infant had an 
episode of moderately severe vomiting followed by anorexia. Severe tenderness 
on pressure was noted over the upper and lower extremities. The teet became 
slightly swollen. Three days before his admission the child awoke with edema 
of the lips and eyelids which spontaneously disappeared in a few hours. Since the 
onset, there had always been a reddish desquamating, brawny eruption over the 
chest, upper arms, face and the lower portion of the legs. On the day before his 
admission the child had frequent loose stools and a “very dark” urine. All the 
systems reviewed were otherwise normal. Physical examination revealed a fairly 
well nourished and normally developed infant who seemed to be in pain. The face 
was anxious and expressed severe discomfort. Crying and irritability were promi 
nently exhibited. The posture assumed by the child was oftener supine, with both 
upper extremities outstretched and immobile. However, when he was lifted from 
the supine position, he maintained himself for an adequate length of time to allow 
for feeding and other nursing care. It was significant that the arms were held in 
a more or less fixed position of extension. Palpation of the forearms elicited shrill 
cries of pain. Extending from the wrists to an area just below the elbows were 


fusiform swellings. The soft tissues overlying these swellings were tense but not 


edematous. The musculature offered no tonal quality especially on active or passive 


motion. Over the cheeks, forehead, abdomen and the outer surfaces 


the arms 
and legs there was present a dry, fine, scaly, squamous type of cutaneous lesion 
with a brawny nonpitting edema. The latter was only slight. The lesion of the 
skin was dull reddish and was not inflammatory or raised at the edges. Scratel 
marks were evident throughout the involved skin areas. Except for an enlarged 
nontender liver 5 cm. below the right costal border the results of the remaining 
portions of the examination were essentially within normal limits 

The laboratory data were as follows: Repeated examinations showed the urin« 
to be normal. Hemoglobin measured 12.8 Gm. per hundred cubic centimeters. Red 
blood cells numbered 4,860,000 and white blood cells 30,800 per cubic millimeter 
with 21 per cent neutrophils, 1 per cent band forms per cent eosinophils, 74 per 
cent lymphocytes and 3 per cent monocytes. The sedimentation rate was 10 mm 
at one hour, and the Wassermann and Kahn reactions were negative. Alkaline 
phosphatase measured 35 units; serum calcium, 10.3 mg.; serum phosphorus, 4.6 
mg., and serum protein, 5.2 Gm., per hundred cubic centimeters. The blood vitamin 
C level was 1.6 mg. per hundred cubic centimeters. Urinary excretion of creatine 
and creatinine showed 2.46 Gm. of total nitrogen, with 41.3 mg. of creatine and 
78.5 mg. of creatinine, per twenty-four hours. The creatinine coefficient (k) 
was 10. 

Electrocardiographic studies were repeated and the tracings were observed to 
be normal. 

On March 31, roentgenographic examination of the long bones disclosed 
periosteal thickening involving the shafts of the right and left ulnas at the midpor 


tions for about 2 cm.; the thickening gradually tapered off toward the ends of the 
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bones. There was lateral bowing of ine shafts of the lower extremities, with 
widening of the ends of the bones and slight sclerosis. The epiphyses were irregular 
in outline (fig. 1). Three wecks later another roentgenographic examination of 
these same bones showed evidence of healing by the appearance of smoother 
epiphysial surfaces 





Fig. 1 (case 1).—Roentgenogram of long bone of lower extremity. Note irregu- 
lar epiphyses, lateral bowing and widening of ends 


On April 2, electromyographic studies were carried out At random the 
following muscles were examined: right tibialis anticus, right quadriceps, left 
semitendinosus and left gastrocnemius. The patient performed voluntary contrac- 
tions in all these muscles except the right quadriceps during the tracings. These 
contractions were strongest in the right tibialis anticus, with amplitudes of 20 to 
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50 microvolts (fig. 2). The voluntary contractions of the left semitendinosus and 
left gastrocnemius were weaker, with amplitudes of 10 to 15 microvolts. Normal 
interference waves were absent in the tracings of all muscles, even in the right 
tibialis anticus during its strongest contraction. Al! the tracings showed the elec 
tromyographic pattern of the transitory stage. The left gastrocnemius showed 
single oscillations after five to ten seconds at any time of the transitory stage 
These findings allowed the assumption of the presence of a slight neuromuscular 
disorder rather than a myogenic one. 

On the second day of his admission a low grade fever (elevation of temperature 
to 101 F.) was noted. This persisted for four days, when the temperature fell 
to normal and was not again elevated during the entire stay in the hospital. The 
leukocytosis subsided, and the brawny, squamous eruption gradually faded. The 
severe pruritus became less and the irritability slowly disappeared. The general 
condition of the infant was much better, and clinically he was comparatively well 
Except for a routine normal diet for a child of his age no therapeutic measure was 
employed. No vitamin preparation was given 
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Fig. 2.—Electromyographic tracings: upper, contractions of right tibialis anticus 
(case 1) ; lower, contractions of biceps brachii (case 2) 


At this point it was felt that infantile cortical hyperostosis could well have 
accounted for most of the features this child presented except for the elevated 
alkaline phosphatase and lowered serum protein. However, since the child was 
improving and the symptomatology was subsiding, he was discharged from the 
hospital on April 23, to be followed at home under the supervision of one of 
us (C. T. F.) 

The patient did not reappear for many weeks. When, finally, he was brought 





for examination, the entire symptom complex was still quite evident. It was 
apparent now that some process other than infantile cortical hyperostosis was 
responsible for the condition. A thorough requestioning of the mother on the 
subject of vitamin therapy revealed huge ingestion of vitamin A. When the 
infant was 2 weeks old, administration had been started of percomorph liver oi 
in doses of 30 drops daily. Over a period of several months this was gradually 
increased to 2 teaspoons (8 to 10 cc.) daily. Hence, he was receiving this daily 
dose for over a year. It now became clear why the child improved during his 
first stay in the hospital—simply because of the unwitting withdrawal of vitamin A 
On July 8, 1947, the blood level of vitamin A was determined and found to reach 
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1,630 international units. The lack of cooperation did not permit readmission of the 
child into the hospital until July 31. During this interval vitamin A was withheld 
from the diet. Thus, on August 4, almost one month following the original 
determination of the vitamin A level in the blood, an absorption curve for vitamin 
4 was made. By this time the fasting level was 294 international units. After 
ingestion of 65,000 international units of vitamin A, the recording of levels was 
repeated at three, six and nine hours; the readings were 465, 444 and 411 inter- 
national units, respectively (fig. 3). This curve is normal except that a high 
fasting level for vitamin A is disclosed. The reactions to the galactose tolerance 
test and the cephalin flocculation test for hepatic function were both normal. Three 
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Fig. 3.-Curves for vitamin A absorption 


months later repeat roentgenograms showed complete resolution of the previous 
abnormalities. 

Case 2.——B. F., a white boy 2 years of age, was admitted to the Bronx Hospital 
on July 10, 1947, because of protracted and severe pain and tenderness of all four 
extremities. 

On May 18, while playing on the street, he fell but sustained no injury other 
than a mild one to his nose with slight bleeding. At that time he repeatedly pointed 
to his legs and complained of pain, This was discarded by the mother as of little or 
no significance, until one week later she noticed that he winced with pain each time 
she clasped his left arm. Thinking this might be related to his previous fall, she 
consulted her physician, who assured her, after roentgenographic study of the arm, 
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that no bone injury was present. Since the child was complaining of generalized 
itching and a slight rash was present over both forearms, an antipruritic ointment 
was prescribed. The rash, itching and pain did not subside; in fact, in the course 
of the next week, all four extremities became painful and the rash and itching 
grew progressively worse. Concomitantly, irritability, which hitherto was slight, 
now caused explosive outbreaks of temper. Repeated visits to dermatologists 
resulted only in the assurance that the child would get well after the “allergic” 
symptoms subsided. The treatment in each instance was directed along antiallergix 
channels. The irritability, prurigo, pain, tenderness, crying, anorexia and associated 
loss of weight became so intense that further medical help was sought 


The boy was seen by one of us (M. J. H. G.) on July 10. At this time the 


past and family history did not reveal any contributory information; excessive 


ingestion of vitamin A was demied 

The physical examination disclosed a. well developed, undernourished bey lying 
immobile and quietly in bed. He was covered with scratch marks over the extremi 
ties, back and chest. The facies was pinched and anxious and there was an expression 
of pain. The scalp hair was sparse and coarse. Gentle pressure over the extremities 
elicited outcries of excruciating pain. He cried incessantly during the examination 
especially on palpation of the midportions of the extremities. The skin over these 
areas was brawny with a fine scaly type of eczematous lesion. This extended from 
the wrists to the elbows and from just above the ankles to the tibial tubercle, 
especially on the outer surfaces. The bony structures underlying these cutaneous 
lesions were distinctly enlarged in the transverse diameters and appeared somewhat 
bowed because of this swelling. The liver was enlarged 2 fingerbreadths below the 
right costal border. The remaining results of the examination were within normal 
limits. He was, therefore, immediately hospitalized with a provisional diagnosis 
of hypervitaminosis A or infantile cortical hyperostosis 

After his admission, the following laboratory data were disclosed: Repeated 
examinations revealed the urine to be normal. Hemoglobin was 9.8 Gm. per 
hundred cubic centimeters. Red blood cells numbered 4,000,000 and white blood 
cells 11,350 per cubic millimeter, with 55 per cent polymorphonuclear leukocytes, 
40 per cent lymphocytes and 5 per cent monocytes. The erythrocyte sedimentation 
rate was 33 mm. in one hour. The Wassermann and Kahn reactions were negative 
Total cholesterol in the blood was 217 mg.; nonprotein nitrogen, 32 mg.; serum 
calcium, 10.4 mg.; serum phosphorus, 4.8 mg., and serum vitamin C level, 0.5 mg 
per hundred cubic centimeters. In a twenty-four hour sample of urine creatinine 
measured 144 mg. The spinal fluid had 2 lymphocytes per cubic millimeter and 
15 mg. of protein and 105 mg. of sugar per hundred cubic centimeters. All cultures 
were sterile. The total serum protein was 6.5 Gm. per hundred cubic centimeters, 
with 4.4 Gm. of albumin and 2.1 Gm. of globulin. Alkaline phosphatase measured 
26.0 units per hundred cubic centimeters. The reactions to the cephalin flocculation 
and the galactose tolerance tests were normal. Electromyographic study of the left 
quadriceps, semitendinosus and both recti abdominali muscles showed no abnormali 
ties. Both biceps brachii showed normal interference patterns, with amplitudes from 
50 to 80 microvolts. Hence, there was no reason to believe any neuromuscular 


howed normal findings 


disorder was present. Electrocardiographic studies s 
Roentgenographic examination of the long bones showed periosteal thickening 
involving the middle third of the shafts of both tibias, the left ulna and the lower 
part of the right ulna (fig. 4). The lower jaw, clavicles and scapulas showed no 
abnormalities 
In view of these findings vitamin A blood levels were determined. On June 20, 


the level was found to be 700 international units, on June 28, 1,600 international 
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units and on June 30, 2,500 international units. Ordinarily, vitamin A is not 
excreted by the kidney in the human being unless the amount ingested is huge, and 
then only under abnormal conditions. The urine disclosed 1.3 international units 
per hundred cubic centimeters and the stool 24 international units per gram, which 
is normal, The curve for vitamin A absorption (fig. 3) was distinctly abnormal. 
The fasting level was exceedingly high, reaching 1,600 international units. Three 
hours after ingestion of 65,000 international units, the blood level was 1,976 
international units; at six hours it reached 3,743 international units, and at nine 
hours there was a slight fall to 2,511 international units. All these findings were 
the highest blood levels ever to have been recorded for vitamin A. 

The mother was again questioned, after these laboratory results were reported, 
and finally admitted that the child had been receiving 4 to 4 teaspoon (2 to 3 cc.) 








Fig. 4 (case 2).—Roentgenograms showing periosteal thickening of middle 
third of shafts of both tibias (4) and of lower part of right ulna (B). 


of percomorph liver oil daily for many months, in addition to ingesting huge 
amounts of butter. It was found that on many occasions the child had raided the 
icebox and eaten from % to “% pound (113 to 226 Gm.) of butter at one session 
The mother did not hesitate to use butter freely with all foods at all meals. 

The case for hypervitaminosis A was now complete. Therapy consisted merely 
in complete withdrawal of carotene foods and vitamin A preparations. The child 
was discharged from the hospital on August 7. After this, he slowly made a 
complete recovery. Subsequent roentgenologic studies revealed normal bone struc- 
ture he hair became normal in texture and amount. The cutaneous lesion cleared 


and the symptom complex promptly vanished 
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COM MENT 


The extensive use of cod liver oil and its concentrates and the paucity 
of reports on any of their harmful effects in human beings may be 
responsible for the generally accepted opinion that the routine adminis 
tration of cod liver oil in high dosage is harmless. This concept will 
have to be altered in view of the mounting evidence to the contrary 
There is little doubt that many more human instances of hypervita- 
minosis A will appear in the literature in the near future. The aware 
ness of the existence of the syndrome will greatly contribute to its 
earlier recognition. ‘. 

The injurious effects resulting from the administration of excessive 
amounts of vitamin A have been observed and established in animals. 
Von Drigalski* administered 40,000 units a day to rats and reported 
the development of cachexia, rough skin, catarrhal conjunctivitis and 
diarrhea. Collazo and Sanchez Rodriguez*® observed, in addition, 
exophthalmos and spontaneous fractures. Many other workers, as 
cited by Clausen,® also observed injurious effects with the administration 
of varying amounts of cod liver oil. However, these workers used 
synthetic diets for their animals. Whether the results obtained were due 
to the absence of other protective substances in this type of diet or to 
toxic material in the oil used was not established. Moore and Wang,’ 
using vitamin A in the purest available form as the crystalline vitamin 
A acetate, found it to be toxic when given in excess. The lesions 
involved the skeleton, muscles and skin. It is improbable that all the 
lesions were specific for hypervitaminosis A. In animals the charac- 
teristic lesions produced as a result of excessive vitamin A intake were 
skeletal fractures and hemorrhages. The fractures appeared con- 
sistently, while the hemorrhages were frequent but irregular in severity, 
distribution and incidence. The nonspecific changes often seen with 
excessive intake of vitamin A in a wide variety of oils were a rawness 
of the skin about the eyes, nose and mouth and a thinning and sparseness 
of the hair. A rapid loss of weight, diarrhea and emaciation were often 
part of the clinical picture. The association of bone changes and hemor- 

4. von Drigalski, W.: Ueber Schadigung durch Vitamin A, Klin. Wehnschr 
12:308, 1933. 

5. Collazo, J. A., and Sanchez Rodriguez, J. S.: Hypervitaminose A, Klin. 
Wehnschr. 12:1732, 1933 

6. Clausen, S. W.: The Pharmacology and Therapeutics of Vitamin A, 
J. A. M. A. 111:144 (July 9) 1938. The Vitamins: A Symposium Arranged under 
the Auspices of the Council on Pharmacy and Chemistry and the Council on Foods 
of the American Medical Association, Chicago, American Medical Association, 
1939. 

7. Moore, T., and Wang, Y. I Hypervitaminosis A, Biochem. J. 39:222, 
1945. 
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rhages suggested a vitamin C impairment; however, no deviation of 
vitamin C blood levels was recorded in animals, The hemorrhages 
were cutaneous, intramuscular and uterine.’ Light and his associates * 
found a hypoprothrombinemia in hypervitaminosis A which may account 
for the bleeding tendency. 

Vitamin A accelerates a normal growth process in bone, and with 
excess dosage bone changes appear which are specific and constant. 
Wolbach® showed that excessive vitamin A profoundly affects the 
growth of bone and accelerates epiphysial cartilage cell sequences; the 
degree of acceleration of growth sequences bears a quantitative relation- 
ship to the amount of vitamin A administered. Mellanby ‘° was of the 
opinion that vitamin A is not exactly a bone stimulant but rather a 
“controller” of certain growth elements, the coordinating activity of 
which is necessary for normal bone production. Moore and Wang,’ 
using excessive dosage in animals, reported abnormal thinning of the 
cortex, with widening of the cancellous portion of the shafts of the long 
bones and a detachment of the epiphyses. In human beings, with 
excessive intake thinning and irregularities of the cortex, mottling of 
the epiphyses and periostitis have been reported." 

The primary organ concerned with vitamin A metabolism is the 
liver Its capacity to store this vitamin 1s enormous, and it can main 
tain 95 per cent of the total vitamin A reserve This storage in the 
liver is considered harmless. However, any amount which overwhelms 
the capacity of the liver to remove vitamin A from the blood is con 
sidered harmful."* 

There is a tendency for each person to have a constant vitamin A 
blood level during health and under wide variations of intake.’*® The 


regulation of the blood level of the vitamin is believed to be governed 


8. Light, R. A.; Alscher, R., and Frey, C. W Vitamin A Toxicity and 
Hypoprothrombinemia, Science 100;225, 1944 

9. Wolbach, S. B.: Vitamin A: Deficiency and Excess in Relation of Skeletal 
Growth (Ludwig Hektoen Lecture), Proc. Inst. Med. Chicago 16:118, 1946. 

10. Mellanby, E.: Effect of Bone Dysplasia on Cranial Nerves in Vitamin A 
Deficient Animals, J. Physiol. 101:409, 1942 

11. Josephs.! Toomey and Morissette.2 Rothman and Leon.® 

12. (a) Davies, A. W., and Moore, T.: Vitamin A and Carotene: Distribution 
of Vitamin A in Organs of Normal and Hypervitaminotic Rat, Biochem. J, 28:288, 
1934. (b) Clausen, S. W Absorption of Vitamin A and Its Storage in Tissues, 
in Harvey Lectures, 1942-1943, Baltimore, Williams & Wilkins Company, 1943, 
p. 199. (c) Davies, A. W., and Moore, T.: Elimination of Vitamin A from Liver 
of Rats Previously Given Massive Doses of Vitamin A Concentrates, Biochem. J. 
29:147, 1935 

13. Moore, 7 Vitamin A and Carotene: VII. The Distribution of Vitamin 
4 and Carotene in Body of Rat, Biochem. J. 28:275, 1931. 

14. (a) Josephs. (b) Davies and Moore.**® (¢) Josephs, H. W.: Studies in 
Vitamin A, Bull. Johns Hopkins Hosp. 65:112, 1939; 71:253, 265, 1942 
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by the liver. Che mechanism for this control is suggested by the 
following: (a) the hepatic vitamin A level is directly proportional to 
the duration and intensity of the dosage **; (>) it is difficult to raise the 
plasma level beyond the normal maximum except for a few hours with 
excessive intake of vitamin A *’; (c) the Kupffer cell may destroy the 
liberated excess vitamin A '*; (d) the blood concentration of vitamin A 
is independent of the quantity stored in the liver and becomes related to 
the vitamin A level in the liver only after the hepatic stores have become 
depleted.‘” However, with excessive intake over a long period of time, 
abnormally high levels are obtained. Here the hepatic regulatory 
mechanism fails.** On the other hand, Josephs ' cited the observation 
on an 8 month old infant who received 500,000 units of vitamin A daily 
over a period of four months and who at the end of this time disclosed 
no clinical evidence of toxicity and a normal vitamin A level in the 
blood of 110 units. Most of the children who are receiving excessive 
vitamin A through error or ignorance may follow this pattern, thus 
accounting for the meager number of case reports of human toxicity 
It becomes apparent that some factor must be involved in the pro 

duction of toxic symptoms other than excessive dosage and duration 
of administration. This factor may reside in the liver. Davies and 
Moore demonstrated that death may occur in hypervitaminemic rats 
even though there is room for considerable hepatic storage of vitamin 
\."@ Fatty infiltration is found in the Kupffer cells of hypervitamin 

emic animals.*® These observations suggest that supersaturation of the 
liver is not alone responsible for the toxic manifestations. Clinically, 
all the reported instances of this disease disclose hepatomegaly. How 

ever, the laboratory data indicate no consistent findings of hepatic 
dysfunction. Abels and his co-workers *' showed that a derangement 
in one hepatic function does not necessarily involve other functions of 
the liver. This may possibly explain the normal values for hepatic 
function in both our cases. Since a specific hepatic function test for 


abnormal vitamin A metabolism is not available, the nature of the faulty 


15. Lewis, ]. M.: Bodansky, O.; Falk, K. G., and McGuire, A Vitamin A 
Requirements in Rats, J. Nutrition 23:351, 1942 

16. Josephs.! Lewis and others.’ Josephs.? * 

17. Lewis and others.'5 Josephs.’ 

18. Popper, H., and Brenner, S.: Fate of Excess Vitamin A Stores During 
Depletion, J. Nutrition 23:431, 1942 

19. Bessey, O. A., and Wolbach, S. B ‘itamin A: Physiology and Pathology, 
J. A. M. A. 110:2072 (June 18) 1938 

20. Fasold, H.: Zur Kenntnis der Lipoidanreicherungen nach grésseren Gaben 
an Vitamin A, Ztschr. f. d. ges. exper. Med. 94:35, 1934 

21. Abels, J. C.; Gorham, A. T.; Eberlin, S. I Halter, R., and Rhoads, C. P 
Hepatic Vitamin A in Rat as Affected by the Administration of Dibenzanthracene, 
J. Exper. Med. 76:143, 1942 
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process must await evidence of pathologic involvement in human liver. 
Assuming, then, that the fault lies in a deranged hepatic function, the 
curve for vitamin A absorption should reveal evidence of decreased 
hepatic tolerance. This is borne out by the curves shown in figure 3. 
In the first case the test was performed one month after withdrawal of 
the vitamin. Though the fasting level was still high, the liver had 
recovered sufficiently to absorb the excess dose given. In the second 
case, the test was done at the height of the illness, and the liver was 
incapable of metabolizing the excess dose. This, then, resulted in a 
high fasting level and an even higher level over the nine hour period, 
with failure to return to the base. 

Since biopsy specimens of muscle in the cases of infantile cortical 
hyperostosis ** disclosed degeneration with fatty and fibrous replacement 
as seen in muscular dystrophy or denervated muscle, electromyographic 
studies were done in both children (fig. 2). No uniformity of findings 
was encountered to indicate related neuromyogenic disease. 

In the 2 cases herein reported, the criteria necessary for establishing 
a positive diagnosis of hypervitaminosis A were met. These are 
(1) a history of excessive intake of vitamin A over a prolonged period, 
(2) a symptom complex which is consistent with reported findings in 
animals and human beings, (3) a gradually complete recovery after 
withdrawal of vitamin A, (4) roentgenographic bone changes which are 
similar to those resulting from excessive administration of vitamin A 
in animals and (5) elevated vitamin A levels in the blood serum which 


are the highest recorded in the literature 


SUM MARY 
1. Two classic cases of hypervitaminosis A are reported. 
2. Hepatic dysfunction is suggested as the basis for the pathogene 


of this syndrome rather than supersaturation of the liver with vitamin . 

3. Curves for vitamin A absorption are shown as evidence 
hepatic dysfunction. 

4. The highest blood serum levels ever reported for vitamin 
are recorded, 

5. Electromyographic tracings are presented 

Dr, J. M. Lewis, of Beth Israel Hospital, and the Nutrition Laboratory 
the Mount Sinai Hospital made the vitamin A determinations herein reported 

1220 Grand Concourse (Dr. Fried) 


1840 Grand Concourse (Dr. Grand). 


22. Smyth, F. S.; Potter, A., and Silverman, W.: Periosteal Reaction, Fever 
and Irritability in Young Infants: New Syndrome? Am. J. Dis. Child. 71:333 
(April) 1946 





MYOCARDITIS FOLLOWING MEASLES 
Report of a Case 


FRANK X. GIUSTRA, M.D." 
AND 


DONALD C. NILSSON, M.D 
BROOKLYN 


NFORMATION relative to the incidence of cardiac complications 

following measles is extremely limited, possibly because such cases 
have not been reported in the past or because the disease is considered 
so frequently a mild infection that medical care is not sought. Particu 
larly is this true of the more serious abnormalities of cardiac function, 
such as myocarditis and heart block. We could find but 3 instances 
of the latter in the literature. 

Eyster and Middleton’ were able to find 1 case suggestive of 
measles causation in their review of the literature from 1896 to 1919 
Lyon ® later reported a case of permanent heart block in a 41 year old 
patient unquestionably originating at the time of an attack of measles. 
Recently, Clark* reported 3 cases of complete heart block possibly 
attributable to measles. 

The purpose of this paper is to record an instance of varied and 
serious disorders of cardiac rhythm following measles. 


REPORT OF CASE 
V. EF. a SY year old child of Italian extraction, was admitted to the Long 
Island College Hospital for the first time on May 26, 1948, because of abdominal 
pain and vomiting of twenty-four hours’ duration 
[he past history revealed that the child had been well except for occasional 
intestinal upsets, whooping cough at 10 months and rubella at 13 months of age 
here was no history of rheumatic fever. The family history was irrelevant 
rhirteen days prior to his admission the patient had typical symptoms of 
moderately severe measles. One week was required for subsidence of the rash 
toxemia and fever, but serious anorexia and listlessness persisted until his admis 


sion to the hospital 


*From the Department of Pediatrics, Long Island College Hospital and Long 
Island College of Medicine 

1. Eyster, J. A. E.. and Middleton, W. S Auriculoventricuiar Heart Block 
in Children, Am. J. Dis. Child. 10:13 (Feb.) 1920 

2. Lyon, E Right Bundle Branch Block Following Measles, Acta med 
orient, §:400, 1946 

3. Clark, N. S.: Complete Heart Block in Children: Report of Three Cas 
Possibly Attributable to Measles, Arch. Dis. Childhood 23:156, 1948 
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Approximately twenty-four hours prior to his admission, the child awoke dur- 


ing the night with severe, intermittent high abdominal pain which soon was fol- 
lowed by vomiting. The vomiting did not alter the intensity or character of 


the abdominal pain, which persisted throughout the night and following day 
Despite these symptoms, the child had no shortness of breath and seemed alert 
Physical examination revealed circumoral pallor but no cyanosis, edema or fever 
The cardiac examination showed a diffuse apical impulse in the sixth left inter- 
costal space near the anterior axillary line. The sounds were of good intensity; 
the rhythm was regular, and the rate was 204 per minute. Carotid pressure did 
not alter the excessive rate. No murmurs could be heard. The blood pressure was 
100 systolic and 6 diastolic. The lung beds were clear The edge of the liver 
was palpated 5.5 cm. below the costal margin. The laboratory examination 
demonstrated polymorphonuclear leukocytosis; otherwise the results were non 
contributory, The initial electrocardiogram is show \ teleroentgenogram showed 


no cardiac enlargement 








B Cc 

Fig. | {, electrocardiogram made on admission (May 26, 1948) showing 
ventricular tachycardia of 187 per minute. In view of subsequent records this 
may possibly be supraventricular tachycardia with bundle branch block. B, tracing 
taken morning after admission (May 27) showing notched P waves and periods 

to 1 block. The complex following P waves is presumed to indicate bundle 
branch block This is tollowed by 3 beats in rapid succession in a consistent 
manner, configuration of which is dissimilar in each subsequent wave but identical 
to its mate in each following series of complexes. As initial complex of series fol 
lows a P wave, it is probably supraventricular in origin. Electrocardiograms 
were then taken at frequent intervals, and the one made May 28. two days after 
admission (C), shows notched P waves which are upright in lead I, prolonged P-R 
interval, supraventricular premature contractions and left bundle branch block 
Repeated tracings at frequent intervals showed same pattern with appearance 
and disappearance of premature beats. At times, right bundle branch block replaced 
left bundle branch block 

Immediately following his admission to the hospital, seconal sodium,® 0.13 
Gm. was administered by suppository and digitoxin U. S. P. (digitaline Nativelle), 
0.6 mg. was given intravenously Within three hours, the apical pulse rate 


dropped to 106 per minute in a gradual manner and the blood pressure was unal- 
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tered at 100 systolic and 60 diastolic. The following day, considerable alteration 
of the electrocardiogram was seen, with a tendency to recurrence of the tachy- 
cardia. Quinidine sulfate, U. S. P., 190 mg., was given and the dose repeated in 
four hours during the morning. Within one hour after the second dose, the child 





B Cc 


Fig. 2.—In A, made six weeks after discharge (July 20), a short P-R interval 
becomes evident with right bundle branch block. &, made September 29, shows 
partial heart block, prolonged P-R interval, notched P waves and concordant left 
bundle branch block. (©, made October 15, shows short P-R interval and right 
bundle branch block 








B 


Fig. 3—-A, made November 18, shows short P-R interval and right bundle 
branch block. B, made December 8, shows persistent right bundle branch block 


suddenly became cyanotic and failed to respond and no heart sounds could be 
heard. In two to three minutes the heart sounds reappeared and slowly regained 
their previous rate and intensity. During the afternoon of the same day, five 


hours after the last dose of quinidine sulfate, a similar episode occurred but was of 
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shorter duration. Following this attack, however, a short apical systolic murmur 
was heard, a sound not heard previously. 

Quinidine sulfate was given again the next day in two doses of 64 mg. each ten 
hours apart, without recurrence of the cardiac standstill. No further medication 
was used, and the heart rate did not become excessive again. 

On June 10 the child was discharged from the hospital. On September 20 
he acquired a “cold,” followed by a recurrence of the original complaints, includ- 
ing rapid heart rate, This subsided within a few hours. Three similar episodes 
have occurred since. This child has been seen at frequent intervals, and, despite 
periods of rest in bed and care in a convalescent home, the cardiac manifestations 
remain unaltered 

Electrocardiograms were made at frequent intervals. The most significant of 
these are shown 

The teleroentgenogram made on his admission showed a relatively normal car- 
diac configuration. One month later, the teleroentgenogram showed generalized 
enlargement of the heart involving all chambers. Follow-up studies showed no 
change in cardiac configuration 

COM MENT 


The importance of the commoner virus infections as etiologic agents 
in serious heart disease is being recognized with increasing frequency.* 
Probably without exaggeration, the comment is made frequently that 
any virus may produce cardiac involvement, although admittedly it is 


an unusual event. 
Dr. J. Hamilton Crawford interpreted the electrocardiograms 


231 Seventy-Seventh Street (9) 


4. Saphir, O Virus Myocarditis, Mod. Concepts Cardiovasc. Dis., vol 
18, neo, 6, 1949 





Case Reports 


TICK PARALYSIS 
Report of @ Case in Philodelphia 


KATHERINE E. DAWSON, M.D 
ALFRED J. SHERMAN, M.D 
AND 
A. ©, LaBOCCETTA, M.D 
PHILADELPHIA 


The recognition of the first cases of tick paralysis in South Carolina and 
Georgia in 1938 and the subsequent reports of 15 cases along the eastern seaboard 
make it essential that the dramatic symptomatology and clinical course of the 
disease are reemphasized. 

Tick paralysis in northwestern America was first described by Todd?! in 
1912 and since then many cases have been reported in the Rocky Mountain states. 
The species of tick inhabiting that region is the Dermacentor andersoni Stiles 
or the common wood tick, and it was not until Robinow and Carroll ? reported 
their case from Georgia in 1938 that the dog tick, Dermacentor variabilis Say, 
was found to be associated with the disease. Since then, 15 cases of tick 
paralysis have been reported east of the Mississippi River, and 13 of these 
were summarized recently by McCue, Stone and Sutton.* Two additional cases 
were described in October 1947 by Randolph from the Children’s Hospital, 
Washington, D. C.4 In 8 of the 9 cases in which the tick was identified, 
D. variabilis Say was found to be the species involved. It is likely that the 
dog tick was responsible for the other cases as well, since D. variabilis Say 
is more widely distributed than the wood tick and is most heavily distributed 
along the Atlantic seaboard. Fourteen of the 15 cases have been reported 
from five southern states (Virginia, 5; South Carolina and Georgia, 3 each; 
Kentucky, 2; North Carolina, 1), the case of De Sanctis and di Sant’Agnese ® 
in New York being the only one reported as far north as the middle Atlantic 
states. It is important that the epidemiologic aspects of tick paralysis be known, 
and, since no cases have been reported from Pennsylvania, the following case 
of tick paralysis in Philadelphia is reported. 


From the Philadelphia Hospital for Contagious Diseases. 

l. Todd, J. | Does a Human Tick-Borne Disease Exist in British 
Columbia? Canad. M. A. J. 2:686, 1912. 

2. Robinow, M., and Carroll, T. B.: Tick Paralysis Due to the Bite of 
American Dog Tick: Report of Case Observed in Georgia, J. A. M. A. 111:1093 
(Sept. 17) 1938. 

3. McCue, C. M.; Stone J. B., and Sutton, E. S.: Three Cases of Tick 
(Dermacentor Variabilis Say) Paralysis in Virginia, Pediatrics 1:174, 1948, 

4. Randolph, M. F.: Tick Paralysis, Clin. Proc. Child. Hosp. $:278, 1947. 

5. De Sanctis, A. G., and di Sant’Agnese, P. A.: Tick Paralysis (Report of 
Case in New York), J. A. M. A. 122:86 (May 8) 1943. 
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REPORT OF CASE 


J. B, a white girl, 9 years of age, was admitted to the poliomyelitis 
ward of the Philadelphia Hospital for Contagious Diseases on July 26, 1948. 
Two weeks prior to her admission she had an infection of the upper respiratory 
tract which lasted only a few days. Two days before her admission she com- 
plained of chilliness, but no frank chill occurred. About the same time paresthesias 
(“needles and pins” sensation) were noted in both the hands and the feet. The day 
before her admission she awakened to find that she was extremely weak and 
unable to stand or sit up. She complained of stiffness of the back and diplopia, 
and one episode of vomiting occurred. 

On physical examination her temperature was 99.6 F.; the pulse rate 110 
and respirations 24 per minute. She was a well developed and fairly well 
nourished child who was acutely ill and quite lethargic. She was, however, 
fully oriented and aware of her surroundings. The hands were maintained in a 
clawed position. Her speech was thick and there was a nasal twang to her 














Dorsal and ventral views of the dog tick, Dermacentor variabilis Say (mag 
nified 32 times) 


voice. The ocular fundi were not remarkable. The tympanic membranes were 
slightly dull and thickened; no exudate was noted. The pharynx was injected 
rhe lungs were clear and the heart normal except for sinus tachycardia and a 
soft systolic murmur at the apex, which was not transmitted. Examination of 
the abdomen revealed no abnormalities. On neurologic examination there were 
palsy of the peripheral facial nerve on the left and questionable weakness of the 
soft palate on that side. A lateral nystagmus was present. There was generalized 
muscular weakness, more pronounced in the lower extremities. She was unable 
to stand, sit or even turn over in bed. All superficial and deep tendon reflexes 
were absent, and no pathologic reflexes were present. There was definite ataxia 
with dysmetria and asynergy. Position sense was lost in the fingers and toes, 
and there was questionable loss of vibratory sense in the lower extremities 


\ lumbar puncture performed on her admission revealed a clear, colorless 


fluid under normal pressure. The cell count showed 1 lymphocyte: chlorides 


were 630 mg., protein, 24 mg. and sugar, 42 mg., per hundred cubic centimeters 
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No organisms were seen on smear, and a culture was sterile. Serologic and 
colloidal gold reactions were negative. Blood studies revealed a hemoglobin con 
centration of 14.5 Gm., 4,850,000 red blood cells and 16,900 white blood cells, 
with 84 per cent neutrophils, 14 per cent lymphocytes and 2 per cent monocytes 
No basophilic stippling was noted and there were no toxic granules in the white 
cells. The sedimentation rate (Wintrobe method) was 9 mm. per hour, Two 
blood cultures were sterile. Urinalysis showed a trace of albumin, occasional 
erythrocytes and rare hyaline casts. Determinations for lead and arsenic on a 
twenty-four hour specimen of urine gave negative results An electrocardiogram 
and roentgenograms of the chest and skull were normal 

The patient was treated symptomatically, and on the first day in the hospital 
(the third day of the disease) her temperature fell to normal. On the third day 
in the hospital the patient felt stronger subjectively, and her facial palsy seemed 
slightly improved; her position sense and vibratory sense were intact The 
ataxia was less pronounced than formerly. On the morning of the fourth day 
in the hospital (six days after the onset of symptoms), while combing the patient's 
hair, a nurse discovered a large tick firmly implanted in the scalp over the left 
parietal region. The tick was removed in toto by gentle traction with forceps 
and was identified as D. variabilis Say by Dr. Edwin S. Gault, of Temple Uni 
versity, Department of Parasitology. 

After removal of the tick, improvement was rapid and dramatic. Within 
twenty-four hours the patient's facial paralysis and ataxia had disappeared, all 
reflexes were present, and she was able to sit up without assistance. On standing, 
however, she complained of vertigo. On the sixth day of hospitalization she was 
allowed up in a chair and could walk without difficulty. She was discharged 
from the hospital, completely recovered, on the seventh day, August 2. 


The patient’s course in the hospital was complicated when, on the fourth 


day, there was a slight elevation in temperature and a serosanguinous, foul- 


smelling discharge appeared in the right ear. On examination, the tympani 
membrane was seen to be injected, but not bulging, and no perforations were 
observed. She was treated with sulfadiazine, 0.5 Gm. every four hours for two 
days, during which time the otitis cleared completely. Cultures of the discharge 
were sterile. 

After the discovery of the tick, the patient's mother volunteered the informa 
tion that many dogs in the vicinity of her home harbored ticks and that ticks 
had been found on her own dog on several occasions. An investigation of the home 
environment by the Philadelphia Board of Health did not substantiate this 
Additional history was obtained of a trip to the farming area of Atco, N. J., 
seven days prior to the onset of symptoms. The common dog tick is indigenous 
in this district, so that, although the actual time and place of the tick infestation 
were not determined, there were several possible sources in the patient's environ 
ment. 

Two months after her discharge, a follow-up study of the patient showed a 
normal, healthy child who was going to school, eating well and gaining weight 
She has had no recurrence of symptoms 


COMMENT 
The sudden onset of an ascending type of flaccid paralysis, severe ataxia and 
asynergy, the dearth of abnormal laboratory findings and the rapid, complete 


recovery following the removal of the tick are typical of most cases of tick 
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paralysis. All authors stress the importance of prompt diagnosis, since failure 
to remove the tick early in the course of the disease usually results in the 
progression of the ascending paralysis with subsequent bulbar involvement, 
respiratory paralysis and death within a matter of days or hours. The case 
reported by De Sanctis and di Sant’Agnese,® however, was atypical in that, 
although the tick was not discovered until the tenth day after the onset of 
symptoms, there was no increase in the severity of the illness after the first 
twenty-four hours. In their case, no muscular weakness or paralysis occurred and 
the ataxia which was the predominant symptom varied in intensity from day to 
day and promptly disappeared after discovery and removal of the tick. 

Although progression of the disease had occurred to the point of extreme 
generalized muscular weakness and the appearance of a facial palsy, the case 
reported herein is similar to that of De Sanctis and di Saint'Agnese in that there 
was no increase in the severity of the symptoms and signs after the first forty 
eight hours of the illness; in fact, there were slight but definite improvement of 
the facial palsy and diminution of the degree of ataxia before discovery of the 
tick, Rapid recovery, however, did not occur until the tick had been removed 
rhe clinical course of the disease in this case, the fact that in 3 of the previously 
reported cases seven or more days had elapsed before removal of the tick and 
the occurrence of only 1 fatality in the 15 cases east of the Mississippi River lend 
weight to the suggestion of Stanbury and Huyck® and De Sanctis and di Sant’ 
Agnese ® that the syndrome caused by the bite of the dog tick is less severe than 
that caused by the bite of the wood tick. 

Mulherin’ and other authors have pointed out that, because of the flaccid 
paralysis occurring in the disease, tick paralysis is frequently confused with 
poliomyelitis. In tick paralysis, however, the ataxia and absence of fever early in 
the disease, the symmetric distribution of the paralysis and the lack of pleocytosis 
in the spinal fluid should be helpful in the differential diagnosis. 

Since ticks are widely distributed throughout the United States, and since 
the discovery and removal of a tick results in a rapid and complete recovery 
from a serious disease, Abbott's statement merits reemphasis at this time: “The 
most important aspect... is to think of tick paralysis whenever a patient 
presents himself with an ascending paralysis of Landry's type.” ® 


SUMMARY 


A case of tick paralysis in Philadelphia is reported. It is the sixteenth case 
reported east of the Mississippi River, the second north of the Mason- 
Dixon Line and the first from Pennsylvania. This case is atypical in that there 
was no progression of the disease after forty-eight hours, although the tick was not 
discovered until six days after the onset of symptoms, suggesting that the 
syndrome caused by the bite of Dermacentor variabilis Say is less severe than 
that caused by the bite of Dermacentor andersoni Stiles. 


The importance of prompt diagnosis is emphasized. 


Front and Luzerne Streets (40) 


6. Stanbury, J. B., and Huyck, J. M.: Tick Paralysis: Critical Review, 
Medicine 24:219, 1945, 

7. Mulherin, P. A.: Ataxia Due to Bite of American Dog Tick, J. Pediat. 
16: 86, 1940, 

8. Abbott, J. M.: Tick Paralysis, Proc. Staff Meet., Mayo Clin. 18:39, 1943. 





BRAIN DAMAGE IN THE CHILD 


A Sequela of Maternal Isoimmunization with the 8 Factor 


GEORGE A. JERVIS, M.D 
THIELLS, N. Y 


HAT incompatibility of the Rh factor between mother and child may result 
Sb brain damage in children who survive the acute phase of the disease in the 
neonatal period is a well established fact. The clinical picture of this sequela is 
essentially one of mental deficiency, choreoathetosis and extrapyramidal spasticity.’ 
Pathologically, there is evidence of brain damage, usually most pronounced in 
regions which are affected in kernicterus, i.e, the subthalamic nuclei and the 
lenticular bodies.2, More recently, the possibility has , been considered that in 
the absence of Rh incompatibility, erythroblastosis fetalis, jaundice and kernicterus 
may result occasionally from maternal isoimmunization during pregnancy by the 
A or B factor.* Possible neurologic sequelae of this condition have been the object 
of a few reports,* but as yet no pathologic description of the brain damage under 
lying these sequelae is available 


From the Research Department, Letchworth Village, New York State Depart 
ment of Mental Hygiene. 

1. (a) Zimmerman, H. M., and Yannet, H.: Cerebral Sequelae of Icterus 
Gravis Neonatorum and Their Relation to Kernikterus, Am. J. Dis. Child. 49:418 
(Feb.) 1935. (b) Klingman, W. O., and Carlson, E. R.: Cerebral Sequelae of 
Severe Jaundice in Newborn, Bull. Neurol. Inst. New York 6:228, 1937. (c) Field, 
C. E.: Cerebral Sequelae After Neonatal Jaundice Ascribed to Kernicturus, Proc. 
Roy. Soc. Med. 31:1121, 1938. (d) Sokel, I. P., and Zucker, J. M.: Icterus Gravis 
Neonatorum: End Results of Syndrome of Nuclear Jaundice, J. Pediat. 16:445, 
1940. (e) Coquet, M.: Les séquelles neurologiques tardives de l’ictére nucléaire, 
Ann. pediat. 163:84, 1944. (f) Docter, J. M.: Kernicterus: Neurological Sequelae 
of Erythroblastosis Fetalis, J. Pediat. 27:327, 1945. (g) Yannet, H., and Lieber- 
man, R.: Central Nervous System Complication Associated with Kernicterus, 
J. A. M. A. 180:335 (Feb. 9) 1946. (Ah) Creak, M.: Intelligence Quotient in 
Cases of Rh Incompatibility, Arch. Dis. Childhood 22:18, 1947. (i) Cappel, D. F 
The Mother-Child Incompatibility Problem in Relation to the Nervous Sequelae 
of Hemolytic Diseases of the Newborn, Brain 70:486, 1947. (7) Mann, L. B., and 
Courville, C. B.: Neurologic Manifestations of Jaundice in Newborn with Par 
ticular Reference to Chronic Residuals, Bull. Los Angeles Neurol. Soc. 13:69, 
1948. 

2. Zimmerman and Yannet.'* Biemond, A., and van Creveld, S.: Nuclear 
Jaundice in Neonatal Sepsis with Jaundice, Arch. Dis. Childhood 12:173, 1937 
De Lange, C.: Diagnostic rétrospectif d’ictére grave du nouveau-né, Rev. franc 
de pédiat. 12:793, 1936. van Westrienen, A., and de Lange, C.: Atropinbehandlung 
bei den Folgen von Kernikterus: Pathologisch-anatomischer Teil, Jahrb. f. Kinderh. 
150:265, 1937. Fitzgerald, G. M.; Greenfield, J. G., and Koumine, B.: Neuro- 
logical Sequelae of Kernicterus, Brain 62:292, 1939. Sokel and Zucker.%4 van 
Bogaert, L.: Aspect histologique d’une séquelle tardive de l’ictére nucléaire, Ann 
padiat. 168:57, 1947. Mann and Courville.¥! 

(Footnotes continued on nest page) 
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It is the purpose of this report to describe the case of a child who died six 
years after manifesting severe brain damage accompanied by erythroblastosis 
fetalis and jaundice, a syndrome which apparently was due to maternal isoimmuni 
zation with the B factor. 

REPORT OF A CASE 


The patient, D. P., a girl 6 years of age, was admitted to Letchworth Village 
Hospital May 5, 1948 because of idiocy and spastic quadriplegia. The family 
history was noncontributory. The patient was the first born of healthy parents 
There was a younger sister physically and mentally normal. Both the parents and 
the two daughters were Rh and Hr positive. The blood of the patient and her 
father was of type B and the blood of the mother and the normal sib was of 
type O. At no time did the mother receive blood transfusions or intramuscular 


injections of blood. 


Birth History.—During the first months of pregnancy the mother was fre- 
quently nauseated, with much vomiting. Slight vaginal bleeding occurred at the 
sixth week necessitating rest in bed for a few weeks. Afterward, the pregnancy 
was uneventful. Delivery was at the thirty-sixth week of gestation on May 17, 1942. 
The patient was delivered by version and breech extraction; she was the second 


of twins, the first twin being a macerated stillborn fetus of which no pathologic 


3. Boorman, K. E.; Dodd, B. E., and Mollison, P. L.: The Clinical Signifi- 
cance of the Rh Factor, Brit. M. J. 2:569, 1942. Levine, P The Pathogenesis 
of Erythroblastosis Fetalis, J. Pediat. 23:656, 1943. Wiener, A. S.: Blood 
Groups and Transfusion, ed. 3, Springfield, Ill, Charles C Thomas, Publisher, 
1943. Boorman, K. E.; Dodd, B. E., and Mollison, P. L.: The Incidence of 
Hemolytic Diseases of the Fetus in Different Families, J. Obst. & Gynaec. Brit. 
Emp. 81:1, 1944. Halbrecht, I.: Role of Hemoagglutinins Anti-A and Anti-B 
in the Pathogenesis of Jaundice of the Newborn (Icterus Neonatorum Precox), 
Am, J. Dis. Child. 68:248 (Oct.) 1944. Kelsall, G. A.: Erythroblastosis Due 
to A B O Incompatibility, M. J. Australia 2:236, 1944. Polayes, S. H.: Erythro- 
blastosis Fetalis in Mothers with Rh-Positive Blood, Am. J. Dis. Child. 69:99 
(Feb.) 1945. Aubert, E. F.; Cochrane, J. B., and Ellis, M. E.: An Unusual 
Case of Erythroblastosis Fetalis, Brit. M. J. 2:648, 1945. Halperin, J.; Jakobi, 
M., and Dubin, A.: The Rh Factor in Obstetrics, Am. J. Obst. & Gynec. 50:326, 
1945. Polayes, S. H., and Ohlbaun, C Erythroblastosis Fetalis Unrelated to 
the Rh Factor, Am. J. Clin. Path. 25:467, 1945. Wiener, A. S., and Sonn, E. B. 
Permeability of the Human Placenta to Isoantibodies, J. Lab. & Clin. Med. 
31:1020, 1946. Gruber, S.; Litvak, A., and Jakobi, M A Case of Erythro- 
blastosis Fetalis Caused by Isoimmunization with the Agglutinogen B, J. Pediat 
29:518, 1946, Wiener, A. S., and Wechsler, I. B Erythroblastosis Fetalis in 
Negroid Infant, Blood 3:414, 1948. Vélez-Orozco, A. C.: The A and B Factors 
as a Possible Cause of Erythroblastosis, Blood (Special Issue, No. 2) 3:164, 1948 
Chesner, C., and Cicerella, J. H.: Erythroblastosis Fetalis Associated with Rh 
Positive Mothers, J. Pediat. 33:190, 1948 

4. (a) Yannet, H., and Lieberman, R. A and B Isoimmunization as a 
Possible Factor in Mental Deficiency, Am. J. Ment. Deficiency 50:242, 1945. (b) 
Wiener, A. S., and Brody, M The Encephalopathy (Kernicterus) of Erythro- 
blastosis Fetalis: Its Serologic Diagnosis and Pathogenesis, ibid. 54:1, 1946 
(c) Yannet, H., and Lieberman, R Further Studies on A B O Isoimmunization, 
Secreta Status and Mental Deficiency, ibid. 52:314, 1948 





JERVIS—BRAIN DAMAGE IN CHILD 497 


examination was made. The patient's weight at birth was 4 pounds 3 ounces 
(1,899 Gm.) and the length 17 inches (43 cm.). Edema of both feet was observed 
at birth, and two days later it extended to other parts of the body. Severe jaundice 
developed the second day of life. Examination of the blood showed a decreased 
hemoglobin content (58 per cent) and numerous nucleated red cells. A diagnosis 
of erythroblastosis fetalis was made and treatment consisted of several blood trans- 
fusions and administration of liver extract The anemia, jaundice and edema 
became worse the following few days but eventually improved; on the patient's 
discharge from the hospital, one month later, there were no erythroblasts and 


jaundice had disappeared, although the hemoglobin content was still 40 per cent 


below normal.5 


Course.—At 6 months of age, examination of the blood revealed no abnormal 
findings but the child showed poor development. She was a feeding problem and 
was restless for a period of days and lethargic at other times. The extremities 
were spastic and no attempt was made at following objects with the eyes or at 
sitting up. There were no convulsions. At 1 year of age, microcephalia was 
present (circumference of the head was 38 cm.), spasticity had increased and mental 
deficiency was obvious.* 

At 13 months of age, she was admitted to the Jewish Hospital in Brooklyn 
The child was extremely spastic and could be lifted like a rigid object with 
the legs scissored. Deep reflexes were hyperactive; abdominal reflexes were 
absent, and there was a bilateral Babinski sign. The eyes showed continuous 
searching movements but did not follow objects. Bilateral optic atrophy was 
present. A pneumoencephalogram showed decided ventricular dilatation and 
enlargement of the cortical sulci.* 

In December 1943, when the child was 1% years old, titration of the mother’s 
serum against A and B cells showed that the “titer for E cells was 20 times higher 
than the titer for A cells.” ® 

At the age of 3% years, the patient was examined by Dr. A. S. Wiener and 
Dr. M. Brody.* The clinical picture was unchanged. Examination of the blood 
of all members of the family confirmed the previous findings; in addition, titration 
of the mother’s serum showed that 
0 by the agglutination technique (in tubes) the anti-A titer against As cells 
was only 25 units (average normal 50 units) while the anti-B titer was 300 units 
(six times the average normal) ; by the conglutination method, the anti-A titer was 
15 units (average normal 25 units) while the anti-B titer was 600 units (25 times 
average normal)”,*> 

On her admission to Letchworth Village, the patient was an underweight (29 
pounds [13.2 Kg.]) and undersized (3 feet 6 inches [107 cm.]) idiot child. There 
was no performance above the 6 month level on Kuhlmann’s test for infants, her 
intelligence quotient being estimated at about 6 

The head was smaller than normal (40 cm. in circumference) and somewhat 
oxycephalic. There was no apparent vision and the eyes showed continuous, slow 
nystagmoid movements. Moderate anisocoria was present, and both pupils reacted 
sluggishly to light. There was bilateral optic atrophy. The muscles of the face 
showed frequent grimacing, with continuous sucking movements of the mouth 
Acoustic stimuli produced a startle reaction. Movements of the tongue and 


5. These data were supplied by the Brooklyn Women’s Hospital, Brooklyn 
6. These data were supplied by Dr. B. Stoloff, the Jewish Hospital, and Dr 
Nathan Adler, respectively, all of Brooklyn. 


7. This is case 4 of Wiener and Brody's paper.’ 
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deglutition were normal, The patient was unable to hold up her head. There 
was some spasticity in extension of the spinal muscles, but motility seemed present 
to a certain extent, since she could occasionally move her trunk in all directions. 
Abdominal reflexes were absent. The four extremities were held in forced 
flexion; extreme spasticity was present, and the deep reflexes were increased, 
with bilateral ankle clonus of short duration and bilateral Babinski sign. There 
was considerable muscular wasting in all extremities, and voluntary movements 
were accomplished with difficulty. Some involuntary movements, athetoid in type 
but of limited extension, were observed in the muscles of the hands. Results of 
coordination tests and of examination of the sensory system could not be evaluated 
because of the low mentality of the patient. 

Laboratory examinations, including routine tests on the blood, urine and spinal 
fluid, showed no significant abnormalities. 

The patient died July 26, 1948, at the age of 6 years 2 months. The autopsy 
was performed three hours after death 


Fig. 1.—Coronal section of the brain showing conspicuous destruction with 
cavitation of the white matter 


Observations at Autopsy.—Evidence of bilateral bronchopneumonia was seen; 
otherwise the organs of the thoracic and abdominal cavities were grossly normal. 
Microscopic examination of the liver showed no cirrhotic or other chronic pathologic 
changes 

The brain weighed only 620 Gm. The convolutions of the frontal and temporal 


lobes appeared smaller than normal but regular in pattern. Some convolutions of 
the occipital and parietal lobes were irregularly atrophic. Partial microgyria was 
observed over the medial aspect of the occipital lobe bilaterally. This abnormality 
was more extensive on the right than on the left side. The cerebellum was normal 
in size and external appearance. The pons, medulla and spinal cord were somewhat 


smaller than normal. 

Coronal sections of the brain showed grossly considerable dilatation of the 
lateral ventricles and conspicuous reduction in size of the white matter throughout 
both hemispheres. The corpus callosum consisted of a thin band not over 2 mm. in 
thickness. In the posterior part of the parietal area and in the occipital region 
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cavitation of the white matter was present, extending over a large portion of the 
lobe. The cavities were multiple, irregularly distributed, of various sizes and 
apparently independent of the ventricular system (fig. 1) 

On histologic examination, the cerebral cortex, with Nissl’s method, showed 
unevenly distributed lesions of the nerve cells. In some areas of the occipital lobes, 
the normal laminar distribution of the cells was no longer recognizable, the neurons 
being much reduced in number and arranged in a disorderly fashion (fig. 2) 
Single nerve cells showed distorted shapes and degenerated nuclei. In these 
regions, the macroglia was proliferated, as seen with Holzer and Mallory’s stains, 
the proliferation extending to the subcortical white matter. Other regions of the 
cerebral cortex, particularly in the frontal lobes, showed no conspicuows lesioss 
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Fig. 2.—Sections of the cerebral cortex (Nissl’s stain) showing varying degrees 
of neurocellular destruction and cytoarchitectural disorganization; low power 


aside from some rarefaction of the neurocellular elements. Changes varying in 
intensity from the severely affected areas of the occipital lobe to the almost normal 
frontal fields were found throughout the cortex. Striking were the lesions of 
the cornu ammonis where both fascia dentata and pyramidal cells had disappeared 
having been replaced by glial overgrowth. 

Examination of the white matter of the cerebral hemispheres with the use of 
various staining methods for myelin and glia revealed such a great reduction in 
the number of myelin sheaths that in certain regions the white matter consisted 
of a thin layer of fibers (fig. 3), conferring to the preparation an aspect not unlike 
that seen in specimens from some cases of diffuse sclerosis. Poorly stained degen- 
erated fibers were observed in the most central part of the white matter and an 
increased amount of macroglial cells and fibers was present throughout the 
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atrophic regions. In the occipital lobes, the cavities visible to the naked eye 
were seen to lie in areas where myelin was almost completely absent and fibrous 
glia considerably overgrown. Nowhere did the blood vessels show significant 
alterations 

In the basal ganglions, the nerve cells of the caudatum were fairly well pre- 
served in number but were often shrunken in aspect; those of the putamen and 


pallidum were more severely affected. An extensive area of neurocellular 
“devastation” and glial replacement was seen in the pallidum (fig. 4). In the 











Fig. 3.—Coronal section through the middle part of the whole frontal lobe, 
showing extreme reduction in size of the white matter; Spielmeyer’s stain for 
myelin sheaths 


Weigert preparations the myelin fibers of the putamen were arranged in a somewhat 
disorderly fashion not dissimilar to the well known “marbled” condition observed 
occasionally in the putamen of athetoid children.*| The myelin fibers of the 
pallidum were decreased in number, resulting in a paler aspect of the nucleus 


when compared with a myelin preparation of normal basal ganglions. The calcium 


8 Norman, R. M Etat marbré of the Corpus Striatum Following Birth 
Injury, J. Neurol., Neurosurg. & Psychiat. 10:12, 1947 
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content of the pallidum was increased. The capsula interna was almost completely 
demyelinated and sclerotic. Neurocellular changes and neuroglial proliferation 
similar to those seen in the pallidum were observed in the thalamus and sub 
thalamic nuclei. The latter, however, showed no selective involvement as observed 
in cases of kernicterus. The cells of the red nuclei were not significantly decreased 
in number but showed advanced degeneration. The substantia nigra appeared 
normal. The cerebellum was little involved, with the exception of the dentate 
nuclei in which the nerve cells were decreased in number and often degenerated 
The cellular nuclei of the medulla showed no significant changes, with the excep 
tion of the olives, which showed degenerative changes. Degeneration of the 
pyramidal tract could be followed from the capsula interna to the spinal cord 
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Fig. 4.—Section through the putamen showing a few degenerated nerve cells 
and striking increase of glia nuclei; Nissl’s stain; medium power 


COMMENT 


The neurologic picture shown by the patient here reported on was more complex 


than that usually encountered as a sequela of kernicterus. In fact, motor paralysis 
spastic in type and evidence of pyramidal involvement were more outstanding than 
the choreoathetosis and extrapyramidal rigidity which are described in the litera- 
ture. Moreover, the mental deficiency was of an extreme degree not usually 
observed in children following kernicterus. Likewise, the pathologic lesions of 
the brain were more extensive in distribution and severer in character than those 
previously reported by other investigators Chus, in addition to changes in the 
lenticular bodies, subthalamic nuclei and cornu ammonis, pronounced neurocellular 


degeneration was seen throughout the cerebral cortex, and the white matter of the 
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cerebral hemisphere was conspicuously damaged. To be sure, in the acute stage 
of kernicterus extensive neurocellular lesions may be present which are severer 
in the cerebral cortex than in the basal ganglions, as in 2 cases described by 
tertrand.* That these widespread cortical changes are not more commonly 
observed in the sequelae of kernicterus may depend on the fact that children with 
such extensive brain damage usually die during the acute stage and only the 
least affected children survive 

The pathologic lesions of the cerebral white matter deserve attention as a 
possible clue to the problem of the pathogenesis of damage to the brain in this 
and similar patients. The characteristic picture seen in this brain of widespread 
reduction in size of the white matter resembling somewhat that found in diffuse 
sclerosis is occasionally observed in idiots.'\° The available evidence *' indicates 
that circulatory disturbances, and particularly cerebral edema and swelling, occur 
ring early in infancy or during the neonatal period are the main factors responsible 
for the damage. Moreover, in the edematous white matter of the infantile brain, 
formatioy of cavities similar to those observed in this patient is a not uncommon 
occurrence because of peculiarities inherent:in the nervous tissue of the newborn 
such as lack of myelin, defective reactivity of macroglia and abundance of inter 
stitial fluid.'* If one, then, considers the intense generalized edema observed in 
this patient for more than a week following birth, there is justification for the 
assumption that edema of the brain was an important factor in the causation of 
lesions of the central nervous system. It is pertinent to note in this respect that 
Vaughan,’* on the basis of clinical data, found a correlation between intensity of 
generalized edema and severity of neurologic manifestations in the acute stage of 


kernicterus 
This does not exclude the possibility that antigen-antibody reactions within the 


brain tissue may have played a role in causing the damage, as indicated by Darrow 
and Chapin ** in cases of Rh incompatibility. In fact, the injury of vascular 
endothelium which underlies the formation of edema can be considered as facilitating 
the passage of circulating anti-B antibodies into the tissue. Moreover, since the 
B factor is a characteristic of all tissue, there is no difficulty in assuming that the 
brain may be susceptible to injury by the B antibodies. However, the pathologic 
study of this patient cannot offer any direct evidence in favor of this hypothesis. 
Likewise, it would be difficult to verify pathologically in this case the assumption 
of Wiener and Brody *” that small multiple agglutination thrombi of cerebral blood 
vessels are the cause of the original brain damage. It may be said, however, 
that, while circumscribed lesions of the cerebral cortex might be thrombotic in 


9. Bertrand, I.: Lésions du systeme nerveux central dans deux cas d’ictére 
nucleaire du nouveau-né, Rev. d’hémat. 1:399, 1946. 

10. Hallervorden, J.: Kreislaufst6rungen in der Aetiologie des angeborenen 
Schwachsinns, Ztschr. f. d. ges. Neurol. u. Psychiat. 167:527, 1939. 

ll. van Bogaert, L.: La méthode histopathologique et les problémes des 
maladies de la substance blanche, J. belge de neurol. et de psychiat. 47:82, 1947 
Hallervorden.?® 

12. Spatz, H.: Pathologische Anatomie der Kreislaufstérungen des Gehirns, 
Ztschr. f. d. ges. Neurol. u. Psychiat. 167:301, 1939. 

13. Vaughan, V. C.: Kernicterus in Erythroblastosis Fetalis, J. Pediat 
29:462, 1946. 

14. Darrow, R. R., and Chapin, J.: Pathogenesis of Passive Rh Isosensitiza 
tion in the Newborn (Erythroblastosis Fetalis), Am. J. Dis. Child. 78:257 
(March) 1947 
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nature, the fact that the changes of the white matter of the hemuspheres were 
diffuse in distribution hardly fits into the pattern for the type of pathologic lesions 
caused by multiple thrombosis. [t is known that lack of placental permeability t 
A and B antibodies protects the child against their action in pregnancies in which 
incompatibility of the blood exists between mother and child*® It may be of 
significance to note that in the present case the mother showed vaginal bleeding 
during pregnancy, suggesting placental damage and, consequently, the possibility 
of passage of anti-B antibodies from the maternal to the fetal circulation through 
the impaired placental barrier 

Unknown and more complex factors than the few mentioned here are, oi 
course, likely to play a role in the causation of cerebral lesions in children born 
of mothers showing evidence of A or B isoimmunization. A better understanding 
of these factors and the detailed study of additional cases are necessary before 
conclusions can be drawn as to the frequency of this type of patient and their 
relevance to the problems of brain injury in infancy and, in general, of mental 
deficiency 

SUMMARY 


The case is described of a girl who after birth showed erythroblastosis, icterus 


and generalized edema. On recovery from this acute episode, evidence of severe 
brain damage was present, consisting of idiocy, microcephalia, spastic tetraplegia 
and extrapyramidal manifestations. The mother’s blood group was O, the child's 
group B. The mother*showed an abnormally high anti-B titer. Both mother and 


child were Rh positive. The death of the patient occurred at the age of 6 years 
The brunt of the pathologic changes was sustained by the white matter of the 
cerebral hemispheres. In addition, the cerebral cortex and the basal ganglions 
showed areas of cellular destruction. This case is considered to be an instance 
of brain damage in the child due to maternal isoimmunization by the B factor; 
the pathogenesis of the lesions of the brain is briefly discussed 


Research Department, Letchworth Village 


15. Tovey, G. H.: A Study of the Protective Factors in Heterospecific Blood 
Group Pregnancy and Their Role in the Prevention of Hemolytic Diseases of 
the Newborn, J. Path. & Bact. §7:295, 1945 
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HEREDITARY ECTODERMAL DYSPLASIA OF THE ANHIDROTIC TYPE 


IRVING LIPTON, M.D 
AND 
M. HINES ROBERTS, M.D 
ATLANTA, GA. 


This article is concerned with the presentation and discussion of a case of a 
relatively rare type of disease in an infant who first came under our observation 
at the age of 6 weeks. At that time we were impressed with the extreme degree 
of hyperthermia which the patient so readily exhibited. We were not satisfied 
that this high fever was due solely to infection. Within a relatively short time 
after his admission to the hospital, careful investigation and study enabled us 
to diagnose the condition, as hereditary ectodermal dysplasia of the anhidrotic 
type. Indeed, had it not been for the hyperthermia it is doubtful that the diagnosis 
would have been made until much later, when it became apparent that no teeth 
were erupting. To date about 30 cases have been reported, only a fraction of 
these being of the anhidrotic type. 


REPORT OF A CASE 


H. C. J., 6 weeks of age, was a product of a nine months’ gestation. His 
weight was 6 pounds 9 ounces (2,976.7 Gm.). At 2 days of age he was seen by 
his local pediatrician who found an active infant apparently normal except for 
the skin, which exhibited an extensive macular rash with desquamation over the 


entire body. The alveolar processes of the mandible were poorly developed. 
At 4 days of age the skin was practically clear. The temperature was not taken 
until the baby was 11 days old, when it was found to be 101.8 F. The throat 


was inflamed, and there was diarrhea, which was thought to account for the 
fever. The condition cleared quickly on administration of sulfadiazine. The 
baby was not seen by his physician again until the age of 6 weeks, when he 
suddenly had a temperature of 108 F. with no other complaint. The infant 
at this time weighed 9 pounds (4,082.3 Gm.) and was said to have been eating 
well until the day of this illness. He was referred immediately to the hospital. 
Physical Examination.—The temperature was 108 F. (rectum). The pulse 
rate was 240 per minute and respirations numbered 60. The patient was a well 
developed, well nourished 6 week old boy in acute distress. The skin was livid 
and hot and dry to the touch. Respirations were rapid and gasping. The head was 
normal in size and shape. The anterior fontanel was open and flat, measuring 
2.5 by 2.5 cm. There was scarcely any hair present, but at the age of 6 weeks 
this was not deemed significant. The nails were normal. The pupils were 
bilaterally small and responded sluggishly to light. The lips appeared to be 
thick and somewhat everted. The alveolar processes were atrophic. The right 
ear drum showed moderate injection and slight fulness; the left was normal. 
On the first examination the nose and throat did not seem unusual. The neck 
showed no stiffness. Respiratory excursions were equal and the chest was 
symmetric. The breath sounds seemed harsh, especially at the base of the right 
lung posteriorly, but there was no moisture. Percussion was slightly impaired 
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at that point. The liver was 1.5 cm. below the costal margin. The spleen was 
just palpable. The extremities and genitalia were normal. The neurologic exam- 
ination revealed no abnormality. 


The elevation in temperature responded to sponges and administration of 
acetylsalicylic acid. In forty-five minutes the temperature was down to 104.6 F. 


and in one hour and forty-five minutes to 99.4 F 

During subsequent examinations it was noted that the child had a hoarse 
cry and seemed to cough and strangle when taking anything by mouth. The 
nasal mucosa was dry and crusts were often present in the nares. The otorhinol- 
ogist commented that the child breathed quietly through his nose with the mouth 
closed, which ruled out congenital atresia. There were crusts in both nostrils 
and anteriorly the septum was deviated to the right. His impression was 
that the condition was atrophic rhinitis, which might be syphilitic in origin; 
however, the Kahn reactions of both mother and baby were negative 

Laboratory Daia.—Blood: The hemoglobin concentration was 10.5 Gm. per 
hundred cubic centimeters. There were 3,600,000 red blood cells and 35,700 
white blood cells, with 50 per cent neutrophils, 48 per cent lymphocytes and 
2 per cent eosinophils. Culture of the blood yielded no pathogenic organisms ; 
blood cholesterol was 190 mg. per hundred cubic centimeters. The blood Kahn 
reaction was negative. Examinations of the stool and urine showed nothing 
abnormal. The spinal fluid cell count was 4 and the fluid was otherwise normal 
The tuberculin reaction was negative. 

Roentgenographic Studies: The mandible and maxilla were poorly developed. 
Rudimentary tooth buds were noted in the position of the two upper central 
incisors. All other tooth buds were absent. The sinuses were normal. The 
chest showed poor aeration of the lungs, but no definite pathologic changes 
No pathologic changes of bones or joints were seen in the wrist, ankle or knee 

Fluoroscopic Studies of Esophagus and Stomach: Barium sulfate passed 
easily through the esophagus. No filling defect, deformity or obstruction of 
stomach and duodenum was detected. The stomach was empty in four hours. 

Course in the Hospital.—Subsequently, the child showed definite evidence of 
lobar pneumonia of the lower lobe of the right lung, for which he was success- 
fully treated. 

During the four weeks’ stay in the hospital, the infant exhibited considerable 
digestive difficulty. Frequent attacks of diarrhea were experienced, which finally 
responded fairly well to protein milk, 

Family History—The family history was studied more carefully. It was 
discovered that the mother, father and a paternal uncle had anomalies in dental 
development, In the mother 2 upper lateral incisors, both deciduous and permanent, 
were absent. The 2 deciduous lower central incisors were lost at 16 years of 
age. No permanent teeth replaced these. The deciduous left upper canine was 
lost at 16 years of age, with no permanent replacement. The left lower canine 
and second left lower molar were deciduous teeth. The first left lower molar 
was a deciduous tooth which was lost a few years earlier. No permanent tooth 
was present. In the father, the right upper lateral incisor was a deciduous 
tooth, and in the father’s brother, both upper lateral incisors were deciduous 
teeth. 

When the child had recovered, an experiment was carried out to determine 
whether sweat glands were present. The right side of the chest, the axilla, arm 
and thigh were painted with iodine solution. This was permitted to dry and then 
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the area was sprinkled with starch. The child was placed in a heat cradle, 
and the temperature reading was taken every ten minutes. At ten minutes, the 
temperature was 100 F., at twenty minutes, 101 F. and at thirty minutes, 106.2 F. 
At this time the tent was removed and the temperature was brought down by 
sponges. There was absolutely no evidence of any sweating. The starch solution 
had remained white. 

Positive Findings.-The results of these examinations showed anomalies of 
dental development in the mother, father and an uncle, the absence of all tooth 
buds except those of the upper central incisors, the absence of sweat glands, 
poorly developed mandible, thick and protrusive lips, atrophic rhinitis, aphonia 
and sparseness of hair 

Subsequent Course~—He was discharged from the hospital at the age of 2% 
months. Until 7 months of age he gained poorly. The diarrhea recurred at 
intervals. He seemed to have less difficulty with goat's milk and often his diet 
was limited to this milk, bananas and rice. Strained meats were added early 
and caused little trouble, but not until he reached the age of 7 months could 
vegetables be taken without producing diarrhea. Throughout this period of intol- 
erance to certain foods, there were repeated bouts of eczematoid rashes, charac- 
terized by extensive papular, scaly lesions affecting chiefly the extremities and 
scalp, with moderate involvement of the trunk. Intractable intertrigo-like lesions 
of thigh, buttocks and abdomen persisted for several weeks. 

From 7 months of age the baby made excellent progress. He rarely experi- 
enced diarrhea and at 10 months of age was given evaporated cow's milk, which 
was well tolerated. When last seen at 12 months of age, his nutrition was good; 
the skin was dry but soft and satiny with no rash. He had cut the upper central 
incisors. They were rudimentary and peg shaped. He was walking and playful, 
although his temperature was 102.6 F.; it was a hot June day in Atlanta. 


Other Aspects—-A point of considerable interest in our case was the digestive 
difficulties. From birth the infant seemed to handle cow's milk poorly. Although 
his rate of gain in weight had been adequate, the history on his admission to the 


hospital was one of alternating diarrhea and constipation. After the attack of 
pneumonia we experienced much difficulty in finding a formula which resulted 
in normal stools and a gain in weight. For several weeks powdered protein 
milk seemed best adapted to his needs. 

It was interesting to observe the resourcefulness of the family in adjusting 
to this child’s handicap. On his dismissal from the hospital we gave a gloomy 
prognosis in view of poor nutrition, severe digestive dysfunction and violent 
reaction to infection. The mother soon learned to accept an elevated temperature 
as a more or less normal phenomenon and discarded her thermometer. The use 
of cool water throughout the day in sponge or tub baths kept the child comfortable. 
An air-conditioned room was built, with the thought that it would be a boon 
in summer, but as the baby became more active it was obvious that he preferred 
heat to restriction and, consequently, the air-conditioned room was used chiefly 
at naptimes and in the early evening. As early as 8 months of age, the baby 
learned to appreciate the comfort of cool tile floors, and recently he has frequently 
been found lying naked on the tile of the bathroom or terrace. 

The chance meeting with a young man having the same condition as the 
patient has done much to boost the morale of the parents. They encountered the 
young man in Florida, the state he had adopted as his permanent place of 
residence. His story of how he had learned to live with his infirmity and to be 
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fairly comfortable proved of great encouragement to the family, and his phil- 
osophy, as exemplified in the following statement, speaks volumes for prognosis. 
In writing recently to the mother, he concluded his letter, “Stop worrying about 
Howard. Remember that I am hot but happy.” 


A photograph of our patient taken at 8% months of age shows a well nour- 
ished, intelligent infant, with the characteristic thick lips and sparse hair, eye- 
brows and eyelashes. 





An infant with hereditary ectodermal dysplasia at 844 months of age. 


COM MENT 


The appropriate title of this disease, hereditary ectodermal dysplasia, was first 
suggested by Weech.! Agreement that the disease is hereditary is universal 
However, there is considerable controversy concerning the nature of its trans- 
mission. One concept holds that it is sex linked and recessive, being transmitted 
by female carriers and occurring in males in the same pattern as hemophilia 
and color blindness. The other view is that the transmission is mendelian and 
not sex linkeJ. 


1. Weech, A. A.: Hereditary Ectodermal Dysplasia, Am. J. Dis. Child 
37:766-790 (April) 1929. 
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Thannhauser? and Bruno and Engelhardt® suggested that there are two 
main clinical syndromes. One is characterized by defective sweating mechanism, 
sparseness of hair and abnormal dentition and is sex linked and recessive. Cohen 
and Wagner * stated that of the 20 patients described in the literature, 14 were 
male and 6 female. The other syndrome is almost exclusively a dystrophy of the 
hair and nails. It appears in persons of both sexes and is transmitted by either 
sex. Indeed, the latter type is well illustrated by a series described by Wilkey 
and Stevenson.> They traced a French-Canadian family through six generations 
and found that 64 of the 225 members of the family exhibited some ectodermal 
defect. Of these 64, 25 had ungual defects only, while the remaining 39 had 
ungual defects with some degree of alopecia. None of the family showed any 
ectodermal defects other than those of the hair and nails. In this group, 57.8 
per cent of those affected were males and 42.2 per cent were females. However, 
there was a preponderance of males in the family, so that, roughly, both sexes 
were equally affected. It was also noted that half of the children were the 
product of affected mothers and normal fathers, while the other half were born 
of normal mothers and affected fathers 

The primary defects are developmental in origin. Brodie and Sarnat® pointed 
out that the time at which the faulty development occurs determines the struc- 
ture, which will be affected. If the faulty development appears before the sixth 
wek& of fetal life, the teeth will be affected. Other deformities result from 
disturbances occurring later in intrauterine life. The severity of the defect produced 
is proportionate to the severity of the underlying fault 

Any of the tissues derived from the embryonic epiblast may be affected. In 


patients previously reported on, various combinations of tissues have beén involved, 


but certain features predominate most commonly. The various tissues. which may 
be affected are the skin, the mucous membranes of the mouth, nose and anus, the 
hair, nails and sweat glands, the sebaceous and lacrimal glands, the external 
organs of sense, as the ears and eyes, the teeth, the breasts and the central 
nervous system. 

The skin is often thin, soft and glossy. Some observers have commented on 
the hypochromic? nature of the skin, while others have been impressed by the 
hyperpigmentation. Absence of sebaceous glands causes dryness of the skin and, 
thus, may be associated with cutaneous eruptions. Absence of sweat glands, of 
course, renders the patient susceptible to hyperthermia, as illustrated by the 
one reported on. The mammary glands may be absent or show rudimentary 
defects. The mucous membranes, when involved, nearly always produce an 
atrophic defect causing any, or all, of the complex of atrophic rhinopharyngo- 


2. Thannhauser, S. J.: Hereditary Ectodermal Dysplasia of the “Anhydrotic 
Type,” with Symptoms of Adrenal Medulla Insufficiency and with Abnormalities 
of Bones of Skull, J. A. M. A. 106:908-910 (March 14) 1936 

3. Bruno, F. E., and Engelhardt, H. T.: Hereditary Ectodermal Dysplasia, 
Ann. Int. Med, 20:140-144 (Jan.) 1944 

4. Cohen, M. M., and Wagner, R.: Ectodermal Dysplasia with Partial 
Anodontia, Am. J. Dis. Child. 68:333-334 (Nov.) 1944. 

5. Wilkey, W. D., and Stevenson, G. H.: A Family with Inherited Ectodermal 
Dystrophy, Canad. M. A. J. 53:226-230 (Sept.) 1945. 

6. Brodie, A. G., and Sarnat, B. G Ectodermal Dysplasia (Anhidrotic 
Type) with Complete Anodontia, Am. J. Dis. Child. 64:1046-1054 (Dec.) 1942. 

7. Thurnam, J.: Two Cases in Which the Skin, Hair, and Teeth Were 
Very Imperfectly Developed, Med.-Chir. Tr. 31:71-82, 1848. 
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laryngitis. Lesions of the mucous membranes are nearly always associated with 
the anhidrotic type of the disorder. 

The hair of the head is most commonly affected, but that of the remainder 
of the body, including the eyebrows, eyelashes and pubic and axillary hair, may 
be involved. The outstanding characteristics are the fineness and sparseness of 
the hair, but occasionally it may be entirely absent. The nails have a tendency 
to be slightly concave instead of convex and are known as “spoon nails.” Some- 
times, there may be a horny hypertrophy, and these patients are usually sus- 
ceptible to paronychia. 

A patient has been described who was lacking in the sense of smell and almost 
devoid of the sense of taste.* Another report concerns sisters with congenital 
cataracts. The patients may show complete anodontia, as exemplified by those 
of Guilford * and Strandberg,’ or the teeth may merely be decreased in number, 
of abnormal shape, in malposition or prone to early decay. Changes in the central 
nervous system have been reported but are not common. Most patients have shown 
normal mentality, but that of the occasional patient has been retarded. Two 
patients® who had intelligence quotients of 55 and 62, respectively, had a 
mentally defective mother without any ectodermal defects. Hence, we believe 
it is probable that the incidence of mentally defective persons is no higher in this 
group than it is in an average cross section of the population. 

Other defects of nonectodermal origin which have been frequently ndted are 
prominence of the supraorbital ridges, flattening of the bridge of the nose and 
thick, protrusive lips. 

Many of these effects produced by ectodermal dysplasia may simulate the 


picture presented by other diseases, such as syphilis, avitaminosis, fungous infec- 


tions and endocrine disturbances. All these conditions should be considered 
before a final diagnosis is reached. A hereditary history is, of course, of great 
help in diagnosis. 
SUMMARY 

A case of hereditary ectodermal dysplasia in infancy is reported. The following 
typical features of the disease were encountered 

Anomalies in dental development in the mother, father and paternal uncle 

Absence of all tooth buds, with the exception of upper central incisors, 
resulting in rudimentary alveolar processes 

Absence of sweat glands 

Sparseness of hair 

Extensive cutaneous eruptions 

Thick, protrusive lips 

Atrophic rhinitis, stomatitis and laryngitis, which at times produced almost 
complete aphonia 

An unusual condition encountered in this infant was the intractable diarrhea 
and intolerance to most of the foods ordinarily well handled in infancy 

A brief résumé of the literature, with a discussion of the patients previously 
reported on, is given. 


33 Ponce de Leon Avenue. 


8. Guilford, S. H.: A Dental Anomaly, Dental Cosmos 25:113-118, 1883 
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INTRODUCTION 


In this review the subject of proctologic disease in juvenile patients 
has been approached from the same broad point of view as in our 
reviews of general proctology.' An attempt has been made to con- 
centrate and correlate recent theories and developments as they have 
appeared in the literature up to July 1949 (save for a few later ref- 
erences) and to reemphasize established principles, concepts and 


procedures. 


From the Surgical Services of Beth Israel and Harlem Hospitals. 

1, Turell, R.: Am. J. M. Sc. 202:282 (Aug.) 1941; Am. J. Digest. Dis 
9:248 (Aug.) 1942; Surg. Gynec. & Obst. 76:193 (March) 1943; Internat. 
Abstr. Surg. 83:417, 1946; 521 (Dec.) 1946; in Surg., Gynec. & Obst. Nov. and 
Dec. 1946, Turell, R., and Lyons, A. S.: Surg., Gynec. & Obst. 89:105 (Aug.) 1949. 
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ANATOMY 


In a restudy of the applied normal anatomy of the terminal part 
of the bowel and the pelvis of young persons, Schapiro distinguished 
three anatomic ages.* Anatomic age A, or that of the newborn, ranges 
from birth through 3 months; age B, that of infancy, is from 4 months 
through 2 years, and age C, that of childhood, is from 3 years on. In 
the newborn child and the infant the anal canal and the surrounding 
structures are quite elastic and distensible. In the infant the rectum 
is practically vertical and is attached insecurely to the sacrum. The 
sigmoid is long and tortuous and loops into the pelvis, producing sharp 
angulations. The intestinal wall is thin and the mucosa redder than 
that of the adult. In the newborn the anterior reflection of the 
peritoneum extends to within % inch (1.27 cm.) of the anus, whereas 
posteriorly the peritoneal reflection is situated quite high in the pelvis 


EXAMINATION 


Endoscopy.—A digital rectal examination should precede endoscopy. 
A well lubricated little finger may be inserted with ease into the anal 
canal of the newborn baby, while an average-sized index finger may 
be introduced easily into the rectums of infants and children (see clinical 
discussion on digital rectal examination elsewhere in text). 

The best preparation for endoscopy is accomplished by administra 
tion of two enemas of plain, lukewarm water; the second enema is 
usually given approximately three hours before examination. The use 
of cathartics as employed by Schapiro is neither desirable nor necessary." 
It is also unwise to employ medicated suppositories, since these tend to 
coat the rectal mucosa so that small or discrete ulcerations may be over- 
looked easily. 

Anoscopy or anoproctoscopy may be performed conveniently with 
the patient in any of the seven positions described by Paulson. How- 
ever, it is preferable to perform a sigmoidoscopy on a patient in the 
prone, inverted or jacknife position. This last position can be effected 
and maintained by raising the patient’s pelvis on one or two pillows. At 
no time was it found necessary or desirable to employ special inverting 
tables with straps to keep the child “practically immobile.” * 

Morphine, ether and barbituric acid derivatives have been recom 


mended as anesthetic agents by Paulson,‘ Daniels * and Santamarina,* 


2. Schapiro, S.: Rev. Gastroenterol. 15:307 (April) 1948. 
3. Schapiro, S.: J. Pediat. 32:543 (May) 1948 
4. Paulson, M.: Rectosigmoidoscopy in Infancy and in Childhood—-Nonsur 
gical Procedure: Indications, Instruments, Technic and Appearance of Distal Part 
of Colon, Am. J. Dis. Child. §2:1430 (Dec.) 1936. 

5. Daniels, E. A.: Rectal Disorders in Childhood, Am. J. Dis. Child. $4:573 
(Sept.) 1937, 
6. Santamarina, V.: Bol. Soc. cubana de pediat. 10:349 (June) 1938. 
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respectively, and barbituric acid derivatives combined with codeine and 
atropine were used by Schapiro." In the past I have observed that 
morphine, administered in the dosages advised by Paulson, is a safe 
and satisfactory agent. However, in recent years, the drop ether 
method of inducing anesthesia has been substituted for the adminis- 
tration of morphine on the advice of anesthetists and pediatricians who 
are of the opinion that juvenile patients are extremely sensitive to 
morphine. Barbiturates and codeine are notoriously unpredictable in 
their action and constitute poor substitutes for either morphine or ether, 
Furthermore, the administration of these drugs in suppositories * 
undesirable, as already indicated. The present policy is to perform 
anoscopy and anoproctoscopy on juvenile patients of all ages in the 
office or clinic without anesthetization, unless a painful anal lesion, such 
as an acute fissure, is present. On the other hand, sigmoidoscopy is 
seldom carried out without the induction of anesthesia in uncooperative 
children or in those under 5 years of age. In any event, when an 


1s 


anesthetic is employed, the examination is best performed in a hospital. 

Special-sized pediatric instruments for endoscopy have been sug- 
gested,® but it is a common observation that the stool passed by a 
child is almost the size of an adult stool. Consequently, it seems proper 
to employ the adult-sized endoscope (usually 5¢ inch [1.6 cm.] in 
diameter) for all juvenile patients except the newborn. Recently an 
endoscope with proximal and distal illumination has been developed 
which should facilitate the examination greatly.’ 


MALFORMATIONS 
Colonic Disorders.—Atresia: A case of complete congenital atresia of 
the transverse colon was reported by Potts who was of the opinion that 
this was the first patient with the anomaly to survive surgical inter 
vention.* The operation consisted of a side to side isoperistaltic 
anastomosis. On the nineteenth postoperative day roentgenography 
with the use of an opaque enema showed the lumen of the colon to have 


enlarged considerably. 


Duplication: A unique case of colon duplex, or duplication of all 


segments of the colon including the cecum and rectum, was reported by 
Weber and Dixon. Symptoms may be present during childhood or 
later in adult life. Duplication of the colon is rare in comparison with 
the relative frequency of duplication of the small bowel.2° Only 1 case 
of triplication of the colon has thus far been reported."’ 


7. Turell, R.: Surgery 25:601 (April) 1949 

& Potts, W. J.: Surg., Gynec. & Obst. 85:14 (July) 1947 

9. Weber, H. M., and Dixon, C. F Am. J. Roentgenol. 55:319 (March) 
1946 

10. Donovan, F. J., and Santulli, T. V.: Ann. Surg. 126:289 (Sept.) 1947. 

11. Gray, A. W.: Triplication of Large Intestine, Arch. Path. 30:1215 (Dec.) 
1940. 
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Rotational Defects: Strauss has described the anomaly of lack of 
rotation of the colon and absence of fixation of the mesenteries of the 
small and large bowel to the parietal peritoneum except at a point 
where the large blood vessels normally enter the mesentery at the celiac 
axis.'* Symptoms of this condition may be present during childhood 
or later during adult life. Longitudinal rotation or volvulus in both 
the small and the large bowel may result from the anomaly. At 
operation the bowels of the 5 patients studied appeared cyanotic but not 
strangulated ; they were easily straightened and anchored in a normal 
position. One patient has been followed for seventeen years, has 
remained in excellent health and is now active in collegiate athletics. 

Absence of Sigmoid: Congenital absence of the sigmoid colon and 
rectum, associated with atresia of the small bowel, has been recorded.” 

Megacolon: There is as yet no unanimity of opinion concerning the 
cause of congenital megacolon (Hirschsprung). In Scott and Serenati’s 
opinion it is a symptom complex rather than a disease entity." The 
preponderance of evidence points to an imbalance of stimuli to the colon 
from the autonomic nervous system as an important cause of this 
lesion."* Hyperactivity of the sympathetic nerves, hypoactivity of 
the parasympathetic nerve or a_ still undetermined combination of 
neural stimuli may constitute the cause. 

The newest study, and a most important one, is that by Swenson 
and Bill, who state the view that spasm, or rather dysfunction, of the 
rectosigmoid is the important cause of Hirschsprung’s megacolon."* 
Swenson’s subsequent studies on motility of the colon suggested that 
the causative factor may be the absence of peristalsis of the rectosigmoid. 
Histologically, an absence of Auerbach’s plexuses (with an absence 
of parasympathetic ganglion cells) has been discernible in the segment of 
bowel in which there is an absence of peristalsis. These studies have 
been confirmed by Bodian, Stephens and Ward, who quite precisely 
separated idiopathic megacolon from true Hirschsprung’s disease on 
clinical, roentgenologic and histologic grounds. Of 39 patients whose 
condition conformed to Hirschsprung’s clinical pattern, 34 showed a 
narrow distal segment of the intestine on roentgenography, while in the 
remaining 5 patients the true diagnosis was made at necropsy.’"* The 
paper by Whitehouse and Kernohan is also important.’* 


12. Strauss, A. A.: Abdominal Pain in Children from Surgical Standpoint, 
J. A. M. A. 128:330 (June 2) 1945. 

13. Scott, W. J. M., and Serenati, Q. J.: Surgery 20:603 (Nov.) 1946. 

14. Law, J. L.: Treatment of Megacolon with Parasympathetic Drugs, J. A. 
M. A. 114:2537 (June 29) 1940. 

15. Swenson, O., and Bill, A. H., Jr.: Surgery 24:212 (Aug.) 1948. 

16. Bodian, M.; Stephens, F. D., and Ward, B. C. H.: Lancet 1:6 (Jan. 1) 
1949 

l6a. Whitehouse, F. R., and Kernohan, J. W.: Myenteric Plexus in Congeni- 
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On the basis of pathologic studies Grimson and his associates '’ 
have differentiated three types of megacolon: (1) uniform enlarge- 
ment and dilatation of the entire colon and rectum; (2) uniform enlarge- 
ment and dilatation of the proximal portion of the colon terminating 
in the sigmoid with the lower part of the sigmoid and rectum normal, 
and (3) immense dilatation of the upper part of the sigmoid and the 
descending colon with or without some dilatation of the proximal seg- 
ments and the lower part of the sigmoid and rectum normal! or dilated. 


Therapeutic management has made rapid strides. Daily hot saline 


irrigations ‘* and administration of parasympathetic drugs ** are popular 
now ; the details of this therapy are presented elsewhere.*® Methacholine 
(acetyl-beta-methylcholine) bromide administered orally with liquid 
petrolatum produces prolonged stimulation of the parasympathetic 
nerves and results in increased peristalsis and relaxation of the anal 
sphincter. The restoration of the normal fluid and electrolyte balance 
and the replacement of vitamins and other essential substances in which 
the body may be deficient are of utmost importance. 

Surgical therapy is indicated for medically intractable cases and 
for the relief of complications. Swarts states his belief that conservative 
medical therapy should be maintained for a year and also that no patient 
under 5 years of age should be treated surgically.** Dixon and Judd 
are in essential agreement with Swarts.** Furthermore, Scott and 
Serenati maintain that as long as the spinal anesthetic motor test is 
effective, conservative treatment should be continued ; on the other hand, 
when this test is ineffective, dolichocolon is present and colonic resection 
is advised.** (In occasional selected cases Scott and Serenati recom- 
mended sympathectomy when spinal anesthesia produced a dramatic, 
temporary effect.) By inhibiting the sympathetic stimuli to the colon, 
spinal anesthesia may cause evacuations of the colon for the duration 
of the anesthesia and, infrequently, for a variable period thereafter. 


Sympathectomy, or sympathetic ganglionectomy, is said to abolish 
the inhibitory stimuli of the colon. Although colonic function improves 
and regular evacuations ensue, the size of the intestinal lumen does 


17. Grimson, ]. S.; Vandergift, H. N., and Dratz, H. M.: Surg., Gynec. & 
Obst. 80:164 (Feb.) 1945 

18. Friedell, A.: Minnesota Med. 21:175 (March) 1938 

19. Law.'* Peterman, M. G.: J. Pediat. 27:484 (Nov.) 1945. 

20. Turell, R.: Treatment in Proctology, Baltimore, Williams & Wilkins 
Company, 1949. 

21. Swarts, J. M: Gastroenterology 8:519 (April) 1947. 

22. Dixon, C. F., and Judd, D. B S. Clin. North America 28:889 (Aug.) 
1948 
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not necessarily increase.** 1f medical therapy fails and the patient is 
over 2 years of age, Penick ** and Smithwick ** believe that a lumbar 
sympathectomy on the left should be performed, especially if spinal 


anesthesia produces a copious bowel movement. On the other hand, 


Bargen,** Swarts * and Dixon and Benson * do not consider sympa- 
thectomy the best procedure and instead advocate colonic resection. 
One should keep in mind the fact that patients with thin or weak colons 
respond poorly to sympathectomy and therefore should not be subjected 
to this operation. Volvulus, impaction and perforation have been 
infrequently reported following sympathectomy 

Although the view is denied by Dixon and Judd,** segmental colonic 
resection is reported to be useless, since progressive dilatation proximal 
to the point of resection occurs too frequently. Colectomy, preferably 
in several stages, with anastomosis of the ileum to the lower part of the 
sigmoid or the upper part of the rectum or the exteriorization pro- 
cedures *’ are considered the best surgical technics. Dixon and Judd 
called attention to the temporary but distressing intestinal dysfunction 
which may appear several weeks after operation but which is invariably 
relieved by adequate doses of belladonna. Grimson and his co-authors 
advised (1) a radical one stage resection of the colon, with anastomosis 
of the ileum to the lower part of the sigmoid, for patients with type 2 
megacolon (enlargement of proximal portion of colon); (2) protracted 
medical therapy for patients with type 3 megacolon (dilatation of upper 
sigmoid and descending colon), and (3) a trial of medical management 
for patients with type 1 megacolon (enlargement of entire colon and 
rectum).‘’ However, in the event of recurring episodes of impaction, 
obstruction or other difficulties, colectomy and ileosigmoidostomy should 
be performed 

Swenson and Bill ** have reported the development of an ingenious 
technic of one stage resection of the rectosigmoid (excision of the narrow 
aganglionic segment of bowel below the dilatation) with preservation of 
sphincter function. This surgical procedure first was developed and 
evaluated in a series of 15 dogs. On July 28, 1949, this operation had 
been performed on the thirty-sixth patient. Although the operation 
has thus far been successful, Swenson and Bill insist that the short 
term results should be observed for a longer period of time, about five 
years, before the final evaluation of the usefulness of this technic can be 
made. Swenson and Bill’s studies appear to revolutionize the concepts 
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and treatment of Hirschsprung’s megacolon and may supersede all other 
surgical procedures. 

Obstruction: Zuelzer and Wilson described a series of 11 children 
with a clinical picture of acute, recurrent or chronic intestinal obstruction 
in which no mechanical obstruction was present.** The clinical picture 
in those with the chronic conditions merged with that of megacolon, 
while the symptoms in the acute attacks were indistinguishable from 
those resulting from obstructions produced by mechanical causes. Zuelzer 
and Wilson expressed their belief that the disturbance in the intestinal 
motility of these children was related to the congenital absence of nerve 
cells in the enteric nervous system. A familial trend was also recognized 
in several of their patients. Surgical exploration, with rerouting of 
the fecal stream, is indicated in all these conditions. 

Microcolon: This anomaly is encountered about once in 500,000 
necropsies. Clinically, it presents a picture of intestinal obstruction, and 
surgical intervention as early as practical is the required treatment.”° 

Anorectal Deformities.—Atresia: A knowledge of the embryologic 
evolvement of the anorectum is essential to an understanding of this 
defect. In the sixth week of embryonic life the intestinal tract begins to 
separate from the urogenital system by the downward growth of the 
urorectal septum. This process of separation is completed by the seventh 
week. The urorectal septum also forms the perineum by dividing the 
posterior cloacal membrane into the anterior urogenital and anal mem- 
branes. During the eighth week of embryonic life the anal membrane 
ruptures, connecting the anus with the rectum or end of the hindgut. 
From the foregoing it is apparent that anorectal malformations are 
defects in the embryologic architecture which usually take place in 
the seventh and eighth weeks of embryonic life. The rectum is derived 
from the entoderm, the anus from the ectoderm, and the sphincter 
muscles are mesenchymal in origin. In the normal process of develop- 
ment the union of the entodermal rectum with the ectodermal anus forms 
the mucocutaneous junction, the diameter of which approximates 1.5 cm. 
at birth 

Imperforate Anus: The various aspects of this anomaly have been 
discussed by Ladd and Gross,” Arnheim,*® Dmytryk," Brynjulfsen,®? 


28. Zuelzer, W. W., and Wilson, J. I Functional Intestinal Obstruction on a 
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31. Dmytryk, E. T.: Congenital Malformations of Anus and Rectum: Clinical 
Study, Arch. Surg. 50:253 (May) 1945 

32. Brynjulfsen, B. ¢ Nord. med. 36:2401 (Nov. 28) 1947 
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Rosenblatt and May,"* Bacon and Hering ** and Norris, Brophy and 
Brayton.** Ladd and Gross distinguished four types of this anomaly : 
(1) incomplete rupture of the anal membrane 1 to 4 cm. above the anal 
opening with stenosis, but without actual atresia, at or near the anorectal 
line; (2) imperforate anus with a persistent anal membrane; (3) 
imperforate anus with the rectum existing as a blind pouch at a variable 
distance above the perineum within or above the pelvis, and (4) an 
apparently normally developed anus and anal pouch that do not com- 
municate with the blind rectal pouch. The latter two blind pouches 
may be separated by a thin membrane, or a considerable amount of 
tissue may constitute the separation. 

Any of these types of imperforation may occur in either boys or 
girls and may be accompanied with rectovesical, rectourethral, recto 
perineal and rectovaginal fistulas. Rectovaginal and rectoperineal fistulas 
have a better prognosis than the rectourethral and rectovesical types. 

Most authors are of the opinion that the type 3 imperforation is the 
commonest anomaly. This is open to question in view of the fact that 
many newborn infants have some vestige of incomplete dissolution of 
the anal membrane at the anorectal line, causing varying degrees of 
stenosis.** However, fistulas do accompany the type 3 defect most 
frequently. 

From the foregoing it is apparent that successful therapy depends 
on the thinness of the tissue intervening between the anal dimple and 
the blind rectal pouch, a quality which can be determined by roent- 
genography with relative ease.*’ This should not be carried out before 
the patient is 18 to 24 hours old, and it should also be kept in mind 
that meconium in the terminal part of the bowel may produce a false 
impression by causing the appearance of gas well above the actual site 
of obstruction. 

Most authors express the view that surgical intervention should not 
be delayed too long in the uncomplicated cases ; while Rhodes and Collins 
emphasized that operation for imperforate anus should be delayed for 


several days to give the terminal part of the bowel sufficient time to 


descend as far as possible.** In most cases the maximum descent 


33. Rosenblatt, M. S., and May, A.: Surg., Gynec. & Obst. 83:499 (Oct.) 1946 
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occurs in forty-eight hours, while in some instances it does not take 
place until the infant is 5 days old. One such late descent was observed 
by me.** 

If the rectal pouch is judged to be less than 2 cm. from the anal 
dimple and if urorectal (vesical or urethral) fistulas are absent, the 
classic anoproctoplasty is usually carried out by the perineal approach.* 
If the rectal pouch is judged to be more than 2 cm. from the anal dimple 
and/or if urorectal fistulas are discernible, a preliminary sigmoid or 
transverse colostomy is indicated. Recently, a simultaneous abdominal 
and perineal surgical approach has been advocated. The one stage 
abdominoperineal replacement of the rectum, carried out by two surgical 
teams, is especially useful when the terminal portion of the colon cannot 
be reached safely through the perineum or in the presence of a compli- 
cated fistula. This operation effectively disposes simultaneously of the 
anorectal defect and the fistula 

An interesting case of perineal anorectoplasty in which the sigmoid 
colon is utilized as a new rectum and anus was reported by Liburt.* 

The prophylaxis and management of urologic complications of the 
perineal anorectoplasty have been discussed.** A method of plastic repair 
in separation of the postoperative anastomosis of the rectum to the 
anoperianal skin has been described.**® Cole and Greeley have described 
a plastic procedure using a pedicled skin graft for the elimination of 
postoperative anal stenosis, especially following inadequate operative 
intervention.** 

Stricture: Coleman *® is of the belief that about 10 per cent of 
infants have symptomatic congenital fibrous bands at the pectinate line, 
representing an incomplete dissolution of the membrane between the 
hindgut and the proctodeum.*® These strictures may be soft, pliable or 
dense, circular or semilunar and large or small calibered. Spasm and 
hypertrophy of the anal sphincter muscles, as well as a host of anorectal 
lesions (such as cryptitis and fissure), may accompany these strictures. 
Patton called attention to the fact that symptoms may not necessarily 
occur immediately after birth because the lumen of the stricture, although 
small, may be adequate at first.“° However, at each act of defecation 
the puckered rectal mucosa immediately above the stenosis may descend 
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40. Ladd and Gross.*® Arnheim.*® Rosenblatt and May.** 
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into and plug the lumen. In other cases the rectal mucosa above the 
stricture may act as an effective valve, producing obstruction. Obstruc- 
tive phenomena may also be caused by redundant valvelike mucosal folds, 
or plications, situated high in the rectum well above the anorectal line.“ 

Early recognition can be accomplished only by the obstetrician’s 
making a rectal digital examination of.every newborn infant immediately 
after delivery.“ 

Treatment of this condition is relatively simple and consists of one 
or more periodic digital dilations.** Unless utmost gentleness is prac- 
ticed in the dilations, mild to moderate shock may be produced, evidenced 
by pallor and tachycardia.” I generally employ a well lubricated, gloved 
little finger, inserting it into the rectum gently. Subsequently the tip 
of the index finger is used. Dilations are usually performed at five day 
intervals.” 

Semidense, fibrous, semilunar strictures occupying the posterior and 
lateral walls of the rectum that fail to respond to dilations are treated by 
electrosurgical resection with the aid of high frequency double loop 
resector in a manner quite similar to the transurethral resection of 
median bars at the vesical neck,*° 

Megarectum: This condition is a dilatation of the ampulla which 
occurs frequently in juvenile patients. Persons so afflicted have no urge 
to defecate, resulting in the accumulation of hard feces in the ampulla 
Use of drugs is quite ineffectual, and administration of enemas must be 
resorted to. The results of therapy are usually discouraging, but time, 
growth and the development of these children produce some improve 
ment. 

DIARRHEA 

A consideration of diarrhea is included in this review because of 

the belief that diarrhea, new or recurrent, which lasts for five or more 


days requires a sigmoidoscopic study ; repeated sigmoidoscopic examina 


tions may be indicated in some instances. In such cases diarrhea is a 
joint consideration of the pediatrician and the proctologist 

From an extensive study of epidemics of diarrhea which occurred 
in the nursery of a general hospital in 1926 and 1934 and again in 1938 
suggestive evidence that the disease was caused by the virus of influenza 
rather than by the enteric pathogens, including Shigella dysenteriae. 
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was obtained.*' Transfusion of citrated blood from a patient recently 
convalescent from influenza was beneficial to 3 of the most severely ill 
infants, while normal adult blood had no noticeable therapeutic effect 
on 3 other sick infants. Another epidemic of diarrhea of possible viral 
origin was also reported elsewhere.*? 

From North Carolina, where 500 to 800 babies under 2 years of 
age die of “diarrheal disease” yearly, there emanated a report of suc- 
cessful therapy of bacillary dysentery of infants, the treatment consisting 
of starvation of fats and proteins and administration of sulfonamide 
drugs, vitamins and large quantities of fluids.** Transfusions were given 
when indicated. This form of therapy was endorsed by Jones, who 
treated seventy-odd rural patients with bacillary dysentery at their homes 
without a mortality.™ 

Many articles on the value of the sulfonamide drugs in the treat- 
ment of bacillary dysentery have appeared in the literature, and, although 
the initial enthusiasm has subsided somewhat, there are still some authors 
who praise the use of these drugs. In this connection it should be 
remembered that while certain of the sulfonamide drugs may produce 
rapid recoveries, there is a significantly prolonged period of time before 
cultures of material from the rectum become negative. Moreover, 
relapses do follow sulfonamide therapy and do not occur in untreated 
(control) patients.** The readily absorbable sulfonamides appear to 
be superior to the sparsely absorbable, e. g., phthalylsulfathiazole, in the 
treatment of diarrhea in children.*® 

Intensive study is being devoted to the part that a lack of vitamin K 
plays in diarrhea. Hypoprothrombinemia with bleeding in infants suf- 
fering from chronic diarrhea was treated by the administration of vitamin 
K, which controlled the bleeding and restored the prothrombin time to 
normal.*? 
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The seriousness of the loss of body potassium in excess of body 
nitrogen in infantile diarrhea has again been stressed.** A detailed 
study of the data on the retention of water, nitrogen, chloride, sodium, 
potassium, phosphorus and calcium was presented. The results showed 
that (1) the amount of intracellular sodium may be slightly high during 
hydration; (2) administration of sodium chloride without sodium 
bicarbonate should suffice to restore deficits of sodium and chloride; (3) 
acidosis is explained by the deficit of potassium which leads to the 
transfer of extracellular sodium into the cells during dehydration; (4) 
fluids used to replace deficits of water and electrolytes in diarrhea should 
contain potassium, as well as sodium and chlorides, and (5) the adminis- 
tration of sodium bicarbonate without potassium salts in acidosis is 
likely to aggravate the cellular abnormality and produce alkalosis and 
a low concentration of potassium in the blood serum. A disturbance in 
the balance can be restored by the subcutaneous administration of 
potassium—sodium lactate solution. 

Chronic Ulcerative Colitis —Elitzak and Widerman stated that this 
syndrome is characterized in children, as in adults, by remissions and 
relapses, that the cause is still unknown and that no specific form of 
therapy is available.** Of their group of 23 children, 5 showed com 
plete healing, 3 improved and 6 experienced no, or only slight, improve- 
ment. Eight children died. As in adults chronic ulcerative colitis of 
juvenile patients remained a grave and enigmatic problem. Carcino- 
matous degeneration is believed to occur more frequently in persons 
who acquire ulcerative colitis in childhood. 

The recent studies on lysozyme (a mucolytic enzyme) as a causative 
factor in this syndrome are important and challenging. At present the 
following facts about lysozyme are known: (1) it is present in increased 
amounts in the stool of patients with chronic ulcerative colitis; (2) 


perfusions of high concentrations of lysozyme through the colons of 


experimental animals is capable of causing severe ulcerations, and (3) 
in direct response to an emotionally traumatic situation certain sus- 
ceptible persons show a rise in the lysozyme content of the stool, as well 
as an exacerbation of the colitis.*° 

In adults the role of emotional factors in diarrhea,"* and especially 


in chronic ulcerative colitis, has received considerable attention.” 
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Psychoanalytic considerations of ulcerative colitis in children were 
recently discussed, and it was observed in : ome of these cases that 
the mother had to be included in the psychoanalysis.** Sperling is of 
the opinion that prophylaxis should start with treatment of the mother 
or, better still, of the prospective mother. 

Vagotomy, as the sole surgical procedure, has been introduced 
recently as a means of decreasing intestinal muscular activity and enteric 
spasm.** It is as yet too early to form any conclusions. 

Amebiasis.—Amebiasis in infants and children was ably discussed 
by Howell and Knoll.*° These investigators observed that the incidence 
of amebiasis in institutionalized children was higher than in other groups 
and that children apparently have little natural or acquired immunity 
to the disease. Several of their patients had symptoms so typical of 
appendicitis that only the early isolation of mobile amebas prevented 
appendectomies and the catastrophic results known to follow these 
operations. 

D’Antoni studied 73 children, ranging in age from 6 months to 
12 years, with amebiasis.” The clinical manifestations of the disease 
in these patients differed from those in adults. The children exhibited 
(1) muddy, yellow-tinged complexions; (2) tender hepatomegaly; (3) 
changes in personality (well behaved children became irritable, sullen 
and unmanageable), and (4) capricious appetite, which was usually 
poor but was sometimes insatiable. Slight constipation occurred fre- 
quently, while diarrhea was present in a few patients and dysentery 
in a few others. Amebiasis in these children mimicked such conditions 
as neurosis, anxiety states, cholecystitis, appendicitis and peptic ulcer. 
Che diagnosis was usually made from aspirated material obtained by 
sigmoidoscopy. 

The examination of a single stool after purgation is as effective 
as the examination of three naturally passed stools. It should also 
be remembered that trophozoites and cysts are seldom seen in the same 
specimen. 

Parents or others in close contact with the infected children were 
invariably found to have unrecognized amebiasis. 

Of considerable importance is Roberts’ observation that flies given 
access to infected material may transmit cysts of Endamoeba histolytica 
in their stools for a period of from five minutes to over thirty hours.* 
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Adequate therapy will decrease the severity of symptoms. D’Antoni 
states the opinion that diiodo-hydroxyquinoline (diodoquin®) is the most 
effective amebicide, although for some unexplained reason this drug 
seems less effective now than it was formerly.** To control secondary 
infection, a sulfonamide drug“ or an antibiotic™ is employed con- 
currently with amebicides; the addition of sulfonamide or antibiotic 
drugs is especially useful in the treatment of refractory cases.*° 

Judging from their efficacy in amebiasis of adults, there are available 
many amebicides as effective as diiodo-hydroxyquinoline. These 
include the older drugs, emetine, carbarsone, iodochlorohydroxyquino- 
line (vioform®) and chiniofon, and the more recently introduced aureo- 
mycin,"® chloroquine diphosphate™ and paraaminobenzoic acid (sodium 
PABA)." Whereas D’Antoni® prefers diiodo-hydroxyquinoline, 
Ellenberg "* observed good results with carbarsone. In general, the 
amebicides act on the trophozoites and cysts within the intestinal lumen. 
However, emetine hydrochloride administered parenterally acts on the 
trophozoites in the tissues and is thereby effective against amebomas 
and extraintestinal amebiasis. Emetine, while not curative, is especially 
useful for the control of symptoms of acute amebiasis."* However, 
insufficient dosage of the drug may render E. histolytica emetine-fast."* 

Chloroquine diphosphate appears to be a safe and effective substitute 
for emetine in the treatment of extraintestinal amebiasis, especially in 
amebic hepatitis, since the drug concentrates in the liver rather than in 
the lumen or wall of the intestine.’ Furthermore, its lack of toxic 
potentialities renders it preferable to emetine. Aureomycin, too, 
promises to be useful in extraintestinal amebic infections, such as hepatic 
abscess, because of the high aureomycin blood levels observed in treated 
patients.’® 


Recently, orally administered emetine has been employed successfully 
in the treatment of intestinal amebiasis. Enteric coating of the drug 
has made the oral administration possible. The dose for children is 
1 grain (0.06 Gm.) daily for a period of twelve days. A concentra- 
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tion of emetine in the lumen of the intestine is produced which closely 
approaches the level necessary to eradicate the endamebas without 
causing the toxic side effects.** 

The toxic effects of parenterally administered emetine on the myo- 
cardium have been studied by Dack and Moloshok.** 

The term “cyst carrier” belongs to the past and its use is deprecated 
by many authors, since persons passing cysts must have vegetative 
amebas living on the tissues of the intestinal wall, completing their 
development."* Cysts from asymptomatic persons are believed to be 
pathogenic. Ellenberg holds that the basic pathologic pattern is identical 
in symptomatic and asymptomatic cases of E. histolytica infection and 
that secondary invasion of amebic ulcers by bacterial pathogens is 
a determinant in the symptomatology of amebic infection." 

The extraintestinal complications of amebic infections consist mainly 
of suppuration in the liver, lungs, brain, genitourinary organs and skin, 
particularly the perianal skin. 

Conservatism is advised whenever surgical intervention is deemed 
necessary." However, immediate surgical treatment is advised for 
suppurations, intestinal perforation or intestinal obstruction. Surgical 
treatment of anorectal lesions, such as fissures or fistulas, should be 
delayed until the underlying disease is eradicated.*! 


ALLERGY 

Allergy is infrequently a decisive factor in diarrhea and anal pruritus, 
but its presence is rarely proved and its role is poorly understood. 
Although these conditions or syndromes are observed in some children 
(and adults) who have an allergic background, sensitivity to food 
and/or drugs seems to have a more significant place in the causation 
than the one accorded to it.*° Edema, hyperemia and increased secretion 
of mucus can be observed in these patients on sigmoidoscopy, a situation 
that can be reproduced experimentally.** These phenomena are pro- 
duced partly by the direct contact of the offending food or drug with 
the mucosa and partly by the allergen’s reaching the mucosa via the 


blood stream after absorption. 
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OXYURIASIS 

There are about 18,000,000 cases of Oxyuris infection in the United 
States and Canada.** Oxyuriasis is an important cause of anal pruritus 
in children, as well as in adults.** The Scotch® cellulose tape method of 
trapping the eggs of Oxyuris vermicularis is a distinct advance in the 
study of pinworm infection."* The procedure is as follows: The shiny 
side of a strip of Scotch® cellulose tape is fastened to the rounded end 
of a test tube, or even to the tip of an index finger, so that the adhesive 
surface can be pressed or rubbed against the perianus. The adhesive 
surface of the tape is then placed flat on a glass slide over a drop of 
sodium hydroxide (0.1 normal) and examined microscopically under 
low power magnification. The perianal and contiguous areas are chosen 
because of the nocturnal deposition of eggs by the gravid female at this 
anatomic site. Contrary to the common belief, eggs are not deposited 
in the lumen of the intestine; hence, it is of no value to examine the 
stool for the presence of eggs. The Graham test is best performed 
immediately on the patient’s arising, before defecation or bathing 
of the perianal skin. 

Weller and Sorenson found that of 505 children 97, or 19 per 
cent, were infected with pinworms.” The gastrointestinal symptoms, 
except loss of appetite, and vulvitis and night restlessness occurred 
with the same frequency in the uninfected children, however. On the 
other hand, anal pruritus, perianal dermatitis, enuresis and masturba- 
tion were slightly commoner among the infected children. Cram 
presented quantitative evidence that oxyuriasis is frequently a familial 
infection, the incidence being lower among Negro than white families.* 


Oxyuriasis of the appendix, mimicking acute appendicitis, occurs 


infrequently. Considerable variation in the clinical picture makes dif 
ferentiation from acute suppurative appendicitis impossible rhe 
presence of Oxyuris vermicularis in the lumen of the appendix is 


essential for diagnosis, and there is usually no inflammatory appendical 
process.** Occasionally, several members of the same family may have 
pinworm infection and acute appendicitis concomitantly.*® 
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Treatment with enteric-coated methylrosaniline chloride (gentian 
violet, in capsules) was introduced by Wright and Brady.” Faust 
reported this therapy to be 90 per cent successful, provided that all 
infected members of the family or institution under therapy are treated 
concurrently."* While the treatment of an infected person is relatively 
simple and successful, because of the high incidence of reinfection treat- 
ment of simultaneously infected members of a family or institution 1s 
still a difficult problem.” Faust advocates ‘the enseals* coating in 
preference to the ordinary coating. A total of 50 grains (3.24 Gm.) of 
methylrosaniline chloride is administered in doses of 1 grain (0.06 
Gm.) three times daily with meals for a period of eight days, followed 
by a week's rest, after which 3 grains (0.18 Gm.) daily is given for a 
period of eight days.” 

Treatment of oxyuriasis is incomplete without concomitantly and 
rigidly enforced oral hygiene. The finger nails of the patient should be 
cut short and the hands washed frequently with soap and water. Each 
patient should sleep alone and the soiled bed linen and towels, as well 
as underwear and shirts, should be sterilized. After each use, the 
toilet seat should be cleansed with soap and water, preferably followed 
by a wash with a weak antiseptic solution such as potassium permanga- 
nate, 

Diphenan B. P. ( p-benzylphenylearbamate) is a drug of low toxicity, 
the dosage for infants up to the age of 18 months being 2 grains 
(0.125 Gm.) given three times daily by mouth, while children up to 
the age of 10 vears will tolerate half the adult dose, namely, 4 grains 
(0.24 Gm.) administered orally three times daily for seven days." 

Occasionally, hexylresorcinol in enteric coating, administered in 
. dosages of 6 to 15 grains (0.4 to 1 Gm.), may be tried, the dosage being 
repeated after a wait of several days.*° 

Phenothiazine (a thiazine dye) also has therapeutic value in the 
treatment of oxyuriasis, but its toxic effects make it unpopular in 
the United States.” 


PRURITUS ANI 


rhe true incidence of this symptom complex is scarcely indicated 
in the literature. Actually, anal pruritus seems to occur quite com- 
monly, as a result either of local dermatitis or of Oxvuris vermicularis, 
although a host of other causes may be active. The dermatitides are 


occasionally the local representation of a general dermatologic condition, 
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or they may be the result of the passage of irritating feces. The exact 
nature of many of these conditions is not easily established; many 
cases respond readily to improved anal hygiene and the topical applica- 
tion of the newer derivatives of the fatty acids (sodium propionates and 


43 


caprylates) in a 2 per cent or higher concentration More recently, 


diiodo-hydroxyquinoline has been found equally effective.** 


The topical application of antihistaminic drugs, especially of 


chlorprophenpyridamine maleate (“‘chlortrimeton”) in a concentration 
of 2 to 5 per cent, also has real value.*” 

Anal pruritus of nocturnal periodicity is almost invariably due to 
pinworm infection and requires an intensive search for Oxyuris vermic 
ularis. The possibility of such parasitic infectien is frequently over- 
looked. 

Anal cryptitis and papillitis, with or without a concomitant fissure, 
are occasionally present and can be treated successfully by excision of 
the fissure and the involved anal crypts and papillae.*° 

FISSURES 

The acute form of anal fissures occurs quite commonly in juvenile 
patients and is frequently observed in association with diarrhea and 
secondarily infected anal crypts.”* Defecatory trauma caused by the 
passage of hard feces and primary infection in preformed anal structures 
(see discussion on anal suppuration), often resulting in chronic anal 
fissure-—better termed ulcer—-are two important causes of this anal 
lesion. 

Treatment aims primarily at removal of the underlying cause 
Conservative therapy, consisting of moist compresses, topical application 
of a bland ointment, proper diet with or without small doses ot liquid 
petrolatum and the gentle dilation incidental to proctoscopic examination, 
if one is performed, is effective in most cases.°* The use of silver nitrate, 
in solution or stick form, should be avoided because of its undesirable 
caustic effect.2° If the lesion fails to respond in a reasonable period 
of time, excision should be performed in the same manner as described 
for adults.** (See discussion on psychosexual aspects elsewhere in the 
text. ) 

In juvenile patients, especially infants, superficial circumanal fissures 
or shallow ulcers should arouse suspicion of congenital syphilis 
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ANAL SUPPURATION AND FISTULA 


Contrary to general belief, these conditions are seen frequently 
enough in juvenile patients to warrant a full discussion. 

An anal fistula is invariably the end result of progression of an anal 
abscess ; hence, anal fistulas should be regarded as chronic anal absces- 
ses." Treatment in young patients differs in no way from that in 
adults: Abscesses should be drained early and adequately and fistulas 
excised completely. The fistulous tract is opened from source to termi- 
nation regardless of the amount of sphincter muscle involved—a rule 
promulgated by John Aderne more than five hundred years ago.*° 


Not all pediatricians are aware that anal inflammation and infection 
may originate in the preformed anal ducts and glands. Herrmann and 
Desfosses made the first anatomic studies of these anal structures in 
1880, and the subject was again studied by Johnson in 1914. In 1917, 
Pennington pointed out the relation between the anal ducts and glands 
and the genesis of anal fistula, a concept which was stressed by Harris 
in 1929. In 1933 and again in 1937, Tucker and Helwig restudied 
the histopathology of these structures, and their work was confirmed 
by Pope and Gunn. Most recently, the work of Kratzer and Dockerty 
has amply confirmed the previously reported observations.’°° Hill and 
his associates in 1942 and Nesselrod in 1949 exhibited instructive 
scientific material on this subject at the annual sessions of the American 
Medical Association. 

The anal ducts, which usually empty into the crypts of Morgagni, 
may lead to racemose multiglandular structures located in the perianal 
tissue, even piercing the sphincter muscles, especially the internal 


sphincter muscle. The columnar epithelium lining the anal ducts is 


cuboidal in branches and under suitable conditions may become a natural 
incubator for bacteria. At times primary infection of these glandular 
structures may cause perianal and perirectal suppurations, with subse- 
quent formation of fistulas, The frequency of inflammatory and sup- 
purative processes in the posterior arc of the anal canal is attributable 
to the preponderance of anal ducts, anal glands and, especially, anal 
crypts in the posterior portion of the anal tube.’ 
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PROLAPSE 
Prolapse is commonly encountered in pediatric practice.“** Mal- 
nutrition, poor economic and social conditions, constipation, diarrhea 
and polyps are important causative factors. In juvenile patients it 
usually involves the mucous membrane, although in the extremely under- 
In many instances 


0 


nourished the entire intestinal wall may protrude.’ 
prolapse is the direct result of the peculiar juvenile anatomy and is often 
automatically corrected during the natural growth of the child, when, 
with increasing age, the pelvis loses its vertical plane, the sacrum becomes 
hollowed out, the muscular layers of the rectum develop and the mucosal 
redundancy disappears.”° 

Despite opinions to the contrary, prompt digital reduction by any of 
several methods is indicated.** Submucous injection of sclerosing 
solution into the posterior and lateral aspects of the rectum is also a 
worth while procedure.* Occasionally, the Thiersch operation is used 
to maintain the prolapse in the ampulla.'** Radical operative procedures 
are indicated for gangrene of the prolapsed mucosa or for procidentia, 


although these are rare occurrences 


INTUSSUSCEPTION 


[Intussusception of the sigmoid into the ampulla, a lesion often con 
fused with prolapse, occurs more frequently than is recorded in the 


literature. In order to differentiate between rectal prolapse and intus- 


susception, Ladd and Gross used a method whereby an attempt is made 


to pass an examining digit into the rectum between the intussusceptum 
and the surrounding anal sphincter.*® Since in prolapse no such space 


is present to admit the finger, this is a good diagnostic sign of intussuscep- 








tion. Also pathognomonic of this condition are the presence of a 
cervix-like mass on digital rectal examination and proctoscopy and 
the presence of a turbid, currant jelly—like mixture of blood and mucus 

Intussusception may be reduced either by sigmoidoscopy '* or by 
hydrostatic pressure alone,’® although Ravitch and McCune remind 
the physician that in some cases the use of hydrostatic pressure (barium 
sulfate enema) under fluoroscopic control is auxiliary to and not 
exclusive of surgical intervention.’ 
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HEMORRHOIDS 


True internal hemorrhoids are observed infrequently in children, 
while the presence of external thrombosed hemorrhoids (perianal 
hematomas) and tags is common.** The latter are treated con- 
servatively when the symptoms are minimal, or excision is performed 
when the pain persists or the swelling increases. 


NEOPLASTIC LESIONS 


Polyps and Adenomas.-The term polyp connotes either a sessile or 
a pedunculated benign tumor arising from the mucous membrane of the 
colon, while an adenoma, also regarded as a benign tumor, is a glandular 
structure showing proliferation of the colonic epithelium without invasion 
of the wall of the bowel. 

In Helwig’s study of 449 consecutive necropsies of persons under 
21 years of age in which the entire colon was available, all abnormal 
mucosal elevations were observed microscopically..°* Helwig reported 
a 3 per cent incidence of adenomas in children, with none appearing 
during the first year of life. On the other hand, in clinical studies of 
349 children with intestinal symptoms (such as bleeding and protrusion) 
Kerr recorded an incidence of one polyp in 68 children, while two or 
more polyps were present in 32 patients.’°’ Incidentally, bleeding and 
protrusion were important diagnostic signs. Furthermore, it is worthy 
of note that protruding polyps may originate at a considerable distance 
from the anal outlet.'®* 

Helwig observed only adenomas in this group of 449 necropsies, in 
contrast to his observations in a similar study of 1,460 consecutive 


necropsies of persons in an older group in whom lipomas, leiomyomas 


and carcinoids were also seen.’** However, since none of these colons 
showed evidence of previous inflammation, these two studies confirm 
the theory that colonic adenomas are true tumors and not merely the 
result of a diffuse inflammatory process. 

Since adenomas of children differed microscopically from those of 
adults only in the amount of connective tissue stroma, the structures 
being similar in all other respects, Helwig concluded that these tumors 
are morphologically similar (which is in agreement with clinical experi- 
ence) and should be treated identically.’'® 
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It is noteworthy that about 10 per cent of patients with adenomas 
of the rectum also exhibit adenomas of the colon *'; this is in agreement 
with Helwig’s observations made in adults.’ This fact imposes an 
obligation on the clinician to perform sigmoidoscopy and proper roent- 
genography on all patients with solitary adenomas of rectum or colon. 

Kennedy and his associates *** found evidence of malignant degenera- 
tion in 9 of 11 juvenile adenomas, in contrast to Helwig’s*” investi- 
gations which failed to reveal either gross or microscopic evidence of 
malignant change. Furthermore, 2 of Kerr’s untreated patients showed 
malignant lesions at an early age; however, judging from the history 
in these cases, there is little doubt that these are instances in which 
cancer was superimposed on a polyp of long standing.’ 

Bacon, Wolfe and Archambault reported an adenocarcinoma in a boy, 
aged 4 years 7 months; the patient was still free from symptoms or 
recurrence more than five years after surgical extirpation.’"* Odosting 
also reported the occurrence of an adenocarcinoma in the body of a 
rectal polyp in a boy 8 years of age."'* In this child the polyp was 
cut off close to the mucosal base, and the base was desiccated thoroughly, 
a successful method for the eradication of a polyp containing areas of 
noninvasive malignant foci, the so-called carcinoma in situ. It should 
be stressed that serial sections of the specimen are highly desirable in 
these cases, because, as will be shown later in the text, evidence of inva- 
sive cancerous growth at or near the base of the polyp renders radical 
surgical extirpation the procedure of choice 


In adults, in whom polyps have been studied more carefully and more 





frequently, there is a preponderance of evidence showing that many 
carcinomas develop in adenomas."'* Atwater and Bargen** are of 
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the view that the benign adenoma is but “one stage in the pathogenesis 
of a carcinoma” whiie Coller and Berry **** stated unequivocally that 
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colonic polyps “are always a precancerous lesion with a high chance of 


becoming cancerous.’ 

Since the exact pathologic nature of a polyp can be ascertained 
only on microscopy, Kennedy and his associates '’* stated their opinion 
that every polyp should be removed. The removal of such polyps in 
toto or in several large pieces affords the pathologist an opportunity 
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for reexamination of many portions of the growth, especially those 
situated at the mucosal base. Kerr stated that the possibility of malignant 
degeneration in a polyp, as well as the possibility of complications such 
as anemia, obstruction and intussusception, constitutes definite indica- 
tions for removal.’ 

Benign adenomas and those with noninvasive focal carcinomatous 
transformation (a combination of mitotic figures, hyperchromatic nuclei 
and piling up of the mucosa without invasion of the muscularis mucosae ) 
may be removed safely and effectively by means of surgical diathermy 
or excision.’** I seldom resort to the use of ball-tipped electrodes. 
Small polyps are extirpated in toto with the cold biopsy forceps and 
the base desiccated thoroughly.''* Pedunculated polyps, even though 
they may show early noninvasive malignant change in the periphery 
of the body of the polyp, are removed at the mucosal base by means of 
the high frequency snare, a method which is also applicable for certain 
medium-sized sessile adenomas.'** The double loop resector is used 
in the removal of large sessile adenomas, and, since the construction of | 
this instrument,’ I have not performed surgical excision of large benign- 
sessile tumors of the rectum.''® 

Invasive adenomas are regarded as frank carcinomas and should be 
accorded appropriate radical surgical therapy. 

Transabdominal colotomy is used for the removal of polyps situated 
above the reach of the sigmoidoscope, especially when the pedicle is 
narrow and long.’*’ Colotomy, with wide resection of the mucosal base 
and submucosal structures, may be employed for the extirpation of 
short-pedicled polyps and for small and medium-sized sessile adenomas 
in the absence of palpable lymph nodes in the corresponding area of 
the mesentery..°° (In some clinics the specimen is examined micro- 
scopically immediately after removal to determine whether or not 
invasion into the submucosa has taken place.''®' Segmental resection 
with end to end intestinal anastomosis, with or without a complementary 
proximal vent (colostomy or cecostomy), is the usual procedure for 
eradication of large sessile polyps, and in some circumstances the Rankin 


type of obstructive resection is used 


116. (a) Turell.2° (hb) Kerr.2°? (¢) Turell.t'% (d) Swinton, N. W.: Am. J 
Surg. 75:369 (Feb.) 1948. (¢) Lahey, F. H., in discussion on Rankin, F. W., and 
Tohnston, C. C.: Surgical Treatment of Cancer of the Rectum and Rectosigmoid, 
1. A. M. A. 186:371 (Feb.) 1948. (f) Binkley. G. E., and Sunderland, D. A.: 
Am. J. Surg. 76:365 (Feb.) 1948. (¢) Buie, L. A.; Smith, N. D.; Jackman, R. J., 
and Hill, J. R.: Polvpoid Lesions of the Colon, J. A. M. A. 199:702 (March 12) 
1949, (h) Scarborough, R. A., and Klein, R. R Am. J. Surg. 76:723 (Dec.) 
1948. (4) Cattell, R. B.: ibid. 76:733 (Dec.) 1948 

117. Turell, R Ann. Surg. 116:637 (Oct.) 1942 

118. Turell, R.: New York State J. Med. 40:2311 (Oct. 1) 1949 

119. David, V. C.: Surgery 14:387 (Sept.) 1943 
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Familial Adenomatosis or Polyposis of Colon—Regarded as a 
mendelian recessive transmitted by genes, familial adenomatosis or 
polyposis nearly always undergoes malignant transformation in the 
early decades of life." An inherited factor seems more responsible 
for the development of the lesion than a precipitating cause. In many 
cases members of these families who escape polyposis have colonic or 
rectal cancers several years earlier than the average person. 

Apparently, the presence of this disease has never been observed in 
a newborn child,'** although the occurrence of this lesion in 2 infants 18 
months old was recorded recently ** (see section on adenomatosis of 
the entire gastrointestinal tract). 

In cases of familial pol; posis the entire colon may be studded with 
polyps of varying size, while rarely the vermiform appendix may be 
involved.'*? A polypoid lesion may be dormant and benign for many 
years, but once malignant transformation takes place the process may 
involve numerous polyps in different portions of the colon simultane- 
ously.?? 


Treatment of this disease has become increasingly radical. Rankin 


and Webb advocated ileosigmoidostomy as a primary operation, followed 
by partial colectomy, as described by Lilienthal in 1901,‘*** and fulgura- 
tion of the rectal polyps by proctoscopy, which may either precede or 
follow the partial colectomy.'** Dixon and Benson first perform an 
ileorectostomy or ileosigmoidostomy, using an open, isoperistaltic side to 
side anastomosis and excising the colonic polyps in the vicinity of the 
anastomosis.*" At a subsequent operation a partial colectomy is per- 
formed, followed by transproctoscopic fulguration of the polyps of the 
rectum and rectosigmoid 

Total colectomy and proctectomy are usually performed in the 
presence of carcinomas of the rectum or when polyps are too numerous 
to be extirpated proctoscopically. Proctectomy is at times indicated 
for uncontrollable bleeding resulting from recurrent rectal polyps after 
colectomy. Having observed occurrences of tumorous growth after 
partial colectomy with ileoproctostomy, Cattell now is of the opinion 
that the ideal treatment is a two stage procedure consisting of permanent 
ileostomy and total colectomy, including abdominoperineal resection.’'® 


* and Ravitch and 


The new technics of Charrier and his associates,'? 


120. McKenney, D. C.: Am. J. Surg. 46:204 (Oct.) 1939. 

121. Gass, O. C.: J. Tennessee M. A. 39:231 (July) 1946 

122. Maisel, B., and Foot, N. C.: Ann. Surg. 126:262 (Sept.) 1947. 

122a. Lilienthal, H.: Am. Med. 1:164 (April 27) 1901. 

123. Rankin, F. W., and Webb, J. G.: South. Surgeon 14:671 (Oct.) 1948. 

124. Charrier, J.; Hillemand, P., and Hartmann, I Arch. d. mal. de app 
digestif. 36:5 (Jan.-Feb.) 1947. 
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Sabitson ‘** of construction of anal ileostomy openings with preservation 
of sphincter control may influence the adoption of total colectomy as 
the procedure of choice for familial adenomatosis. 

Adenomatosis of Entire Gastrointestinal Tract.—Ravitch has 
observed and discussed in detail the occurrence of this lesion, which 
apparently is not so rare as once thought.'** 

Carcinomas and Sarcomas.—The incidence of malignant neoplastic 
lesions in juvenile patients has been computed at 4 per cent of all 
growths."** It is believed that the active tissues of the young lend 
themselves to the invasion of cancer instead of resisting its spread. 
Bonelli reviewed the literature and found 142 carcinomas and 76 
sarcomas of the large and small intestine in persons up to the age of 
19.°7 Sarcomas were found predominantly in the jejunum and ileum 
and infrequently in the duodenum, colon or rectum, while carcinomas 
occurred frequently in the colon, especially in the rectum (70 cases). In 
a comparative study it has been shown that the ratio of occurrence of 
sarcoma to carcinoma is as follows: in the small intestine, 1 to 5.5; in 
the colon, 1 to 275, and in the rectum, 1 to 577.'** 

In Bonelli’s study in which cancer of the colon and rectum ranked 
first among the malignant growths of the alimentary tract, the tumors 
were observed to be polypoid, ulcerative, infiltrative and stenosing on 
gross examination and glandular, scirrhous and colloid in type on 


microscopic examination.'** The diagnosis was made on the basis of 
history and results on physical examination, digital rectal examination, 
endoscopy and roentgenography. Approximately 75 per cent of the 
growths were visualized instrumentally and biopsy specimens were 
taken for microscopic identification. The neoplasms that were situated 
above the reach of the sigmoidoscope were diagnosed by means of air 


and barium sulfate double contrast enemas. 

Treatment consisted of resection with immediate intestinal anasto- 
mosis or colostomy followed by resection.'** It should be noted that 
eradication of intestinal growths demands major surgical treatment 
The principles of the preoperative and postoperative care of children 
with regard to the problems of fluid balance, nutritional requirements, 
anésthetization, antibiotics and sulfonamide therapy are discussed by 
\rnheim.'*® This author points out the increased therapeutic effective- 
ness of combinations of different sulfonamide drugs when two or more 

125. Ravitch, M. M., and Sabitson, D. C., Jr.: Surg., Gynec. & Obst. 84:1095 
(June) 1947, 

126. Ravitch, M. M.: Ann. Surg. 128:283 (Aug.) 1948 

27. Bonelli, W. R.: Clin. Proc. Child. Hosp. 3:151 (June) 1947. 

128. Rabinovitch, J.; Grayzel, D. M.; Swyer, A. J., and Pines, B.: Surg., 
Gynec. & Obst. 85:333 (Sept.) 1947. 

129. Arnheim, E. E.: J. Mt. Sinai Hosp. 15:246 (Nov.-Dec.) 1948. 
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are administered together." The sparsely absorbable sulfonamides, 
such as phthalylsulfacetimide, possess real value in major colonic and 
rectal surgical procedures.*™ 

Juvenile melanomas are seldom cancerous before puberty."** How- 
ever, after puberty there is a precipitous rise in the metastasizing 
qualities of the tumors, a factor which may be influenced by sex-linked 
hormonal activation."** Conservative surgical measures are the treat- 
ment of choice when dealing with juvenile melanomas. 


MISCELLANEOUS 


Sarcoidosis (Boeck ).—Dickie and Middleton recorded an instance 
of this lesion in the ileum and colon of a 15 year old girl.'** 

“Epileptic” Paroxysmal Abdominal Pain.—This syndrome was 
observed by Moore in a group of 2 children and 4 adults..** The 
diagnosis was made on the basis of history, symptomatology, electro- 
encephalography and the favorable effect of anticonvulsive agents on 
the abdominal pain and electroencephalogram ; 

Psychosexual Aspects.—Psychogenic incontinence of feces (enco- 
presis) is believed to be caused primarily by absence of parental love, 
although it may also be a reaction against poor or unhappy home 
environment or authority in the school; on rare occasions it is brought 
about by a solicitous mother’s preoccupation with the intestinal functions 
of the child."** In the type known as obstipatio paradoxa, incontinence 
coexists with obstipation and is characterized by a large abdomen, 


palpable fecal masses and perianal dermatitis. Encopresis responds well 
to psychotherapy, the treatment being based on psychoanalytic insight 


and methods. 

Kaufman ‘*’ stated his belief that too early or too strict bowel training 
of a child may condition him or her to a psychogenically induced, 
habitual anal response to tensional situations. Such a condition is 
sustained by hypertonia of the external anal sphincter muscles. These 
muscles cannot be voluntarily contracted without contraction of other 

130. Lehr, D.: Gastroenterology 12:648 (April) 1949 

131. Coller and Berry.**°¢ Pemberton, J. de J.: Proc. Staff Meet., Mayo Clin 
22:561 (Dec. 10) 1947. Poth, E.: South. M. J. 41:672 (Aug.) 1948 

132. Allen, A. C.: Cancer 2:28 (Jan.) 1949 

133. Spitz, S.: Am. J. Path. 24:591 (May) 1948 

134. Dickie, H. A., and Middleton, W. S.: Wisconsin M. J. 48:407 (May) 
1949, 

135. Moore, M. T.: Paroxysmal Abdominal Pain: Form of Focal Symptomatic 
Epilepsy, J. A. M. A. 120:1233 (Dec. 29) 1945 

136, Lehman, E.: Psychogenic Incontinence of Feces (Encopresis) in Children 
Report of Recovery of Four Patients Following Psychotherapy, Am. J. Dis. Child 
68:190 (Sept.) 1944 

137. Kaufman, W.: Personal communication to the author 
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pelvic and abdominal muscles, leading up to the development of such 
clinical syndromes as psychogenic constipation and anal discomfort and 
pain, Psychogenic hypertonia of the anal sphincter favors the forma- 
tion of anal fissures, and the role of the anxiety-determined hypertonia 
in the genesis of anal fissure has been stressed by Laufman ‘** (see dis- 
cussion on anal fissure and ulcerative colitis). 

Bleeding.—-The cause of bleeding from the rectum in juvenile 
patients, as in adults, is at times difficult to explain and in some persons 
is never discovered despite repeated intensive examinations. The 
explainable causes of this syndrome are numerous: anorectal lesions 
(such as fissures and prolapse), inflammatory disease or infection of 
the anorectocolonic tube, ulceration from ingested foreign bodies, trauma 
from faulty insertion of thermometers into the anal canal, benign neo- 
plasms (polyps or hemangiomas), malignant tumors, peptic ulcer, 
ulceration in Meckel’s diverticulum, intestinal obstruction, anomalies, 
blood dyscrasias, allergy, hypovitaminosis (especially of vitamin C, K 
or P), poisoning by arsenic or mercury bichloride, portal obstruction 
with esophageal varices and advanced Bright’s disease with uremia.'* 

Occasionally, bleeding occurs suddenly and may produce varying 
degrees of shock. Bleeding in diarrhea is frequently an expression of 
subclinical hypovitaminosis and is not necessarily caused by the inflam- 
matory or infectious process in the intestine.’*° The bleeding in Bright’s 
disease may be due to vitamin K deficiency.**" It is now well appre- 
ciated that while gross bleeding receives prompt diagnostic attention a 
slowly bleeding lesion in the bowel which produces a_ progressive 
secondary anemia often goes unrecognized and untreated.'*°™ 

Obscure bleeding which sometimes may be severe and massive may 
be caused by anomalies, such as ulceration of Meckel’s diverticulum with 
or without aberrant gastric mucosa '' or duplication of the alimentary 
tract, the latter condition requiring resection.'*” 

For rectal bleeding of unknown origin, Jones advocates a thorough 
intra-abdominal exploration."** Through a low midline incision, the 
138. Laufman, cited by Linn, L.: Psychosomatic Problems, in Turell.*° 

139. (a) Turell.2° (b) Patton.** (c) Stone, H. B.: Ann. Surg. 120:582 
(Oct.) 1944. (d) Hunt, V. C.: Surgery 10:651 (Oct.) 1941. (e) Griggs, D. E., 
and Baker, M. Q.: Am. J. Digest. Dis. 8:344 (Sept.) 1941. (f) Fleet, G. A.: 
Canad. M. A. J. 42:216 (March) 1940. (¢) Ewell, G. H., and Jackson, R. H., Sr.: 
Wisconsin M. J. 38:641 (Aug.) 1939. (h) Cheney, G.: Clinical Value of Vitamin 
K, J. A. M. A. 115:1082 (Sept. 28) 1940. (4) Mackie, T. T.: Tr. Am. Proct. 
Soc. 41:245, 1941. (/) Baldwin, A.: Texas State J. Med, 40:577 (March) 1945. 
(k) Kushlan, S. D.: Gastroenterology 7:199 (Aug.) 1946. (1) Jones, T. E.: 
Ohio State M. J. 42:361 (April) 1946. (m) Hunt, V. C.: Rocky Mountain M 
J. 38:196 (March) 1941. 
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small bowel, beginning at the ileocecal junction, is visualized and palpated, 
and if the small intestine is normal the large intestine is then examined 
in a similar manner. If both these explorations fail to reveal the source 
of bleeding, the stomach and duodenum are then visualized through a 
separate upper midline incision. This order of intra-abdominal explora- 
tion was inaugurated because roentgenography is usually reliable for 
the detection of lesions of the stomach and colon but valueless or 
unreliable for the examination of the small bowel except in cases of 
obstruction. 

Digital Rectal Examination.—The importance of digital rectal exami- 
nations and sigmoidoscopy in studying lesions of the terminal part of 
the bowel of adults was stressed by Stone.’** However, there appears 
to be a reluctance, even an aversion, on the part of some clinicians to 
insist on such an examination or to train themselves to perform one 
properly. The renowned pediatrician, the late Dr. Brennemann, 
expressed his belief that “rectal examination is an extremely unpleasant 
experience” and avoided its use.** Nevertheless, even Brennemann 
employed digital rectal examination in the diagnostic study for intus- 
susception in infants.** 

On the other hand, Peterman decried the rare performance of a 
digital rectal examination in children.*** Obviously, Brennemann’s 
views are not shared by all pediatricians, nor am I of the same opinion. 
In addition to the digital rectal examination, bimanual rectoabdominal 
examination of the patient in the supine position with the thighs flexed 
on the abdomen is also used to detect intra-abdominal or pelvic masses, 
inflammatory processes (appendicitis) or other abnormalities of the 
lower part of the abdomen. 

Venereal Diseases —Venereal Lymphogranuloma: The intestinal 
manifestations of this condition, including rectal stricture, are encoun 
tered occasionally in children. Treatment is essentially the same as that 


for adults.*°, Aureomycin therapy has real value in the prestricture stage 
of this disease.*** 

Anorectal Gonorrhea: Contamination of the anorectal areas with 
the pathogens of this disease is believed to occur in female patients during 
defecation, when a simultaneous expression of gonococci-laden discharge 
from the vagina and a normal eversion of the rectal mucosa take place 
Suitable biologic conditions for the infection with and fostering of 
gonorrheal organisms are furnished by the transitional epithelium of the 
intermediate zone of the anal canal, ducts and crypts. The infection may 


142. Stone, H. B.: Bull. New York Acad. Med. 20:99 (Feb.) 1944. 

143, Peterman, M. G., in discussion on Brennemann.*¢ 
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spread to the deeper perianal and perirectal structures through the anal 
ducts which lead to racemose multiglandular structures, as noted 
earlier in the text. It is known that gonococci may remain alive and 
virulent in the anal structures for many years and that reinfection of 
the genital tract may occur from the anal focus. 


The incidence of anorectal gonorrhea in vulvovaginitis of juvenile 
patients was studied by means of smear culture and endoscopic examina- 
tion. Cultures were found to be superior to smears.’** At some time 
during the course of the genital infection about 45 per cent of the chil- 
dren had positive rectal cultures without clinical manifestations of 
proctitis. In 15 per cent of the children the rectal cultures were positive 
and the vaginal cultures negative at the same time. Positive cultures 
were obtained from normal-appearing rectums, as well as from the 
diffusely inflamed, and some children with rectal inflammation had 
repeated negative cultures. Several children had positive rectal cultures 
without vaginal reinfection, while in others the recurrence of the genital 
infection was ascribed to reinfection from the rectum. In untreated 
children spontaneous cures of the rectal lesion occurred both before and 
after the genital lesion subsided. 

Estrogenic therapy had no effect on the course of anorectal gonor- 
rhea. In the absence of localized suppurations or poorly draining 
abscesses sulfonamide therapy has been found to be effective,’** and at 
the present writing the antibiotics are receiving an extensive trial. It 
should be noted that in some cases of anorectal gonorrhea larger 
amounts of penicillin are required for the cure of the anorectal infection 
than for the cure of the genital lesion.*® The value of streptomycin and 
aureomycin in treatment of this disease is also under study.** 


876 Park Avenue (21). 
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POSTVACCINATION ENCEPHALITIS 


To the Editor.—The case report by Dr. Albert P. Rosen and Dr. Rudolf A 
Jaworski on “Postvaccination Encephalitis: A Problem in Differential Diagnosis,” 
in the August 1949 issue of the American Journat or Diseases or CHILDREN, 
page 248, seems to confuse me further rather than to clarify the issue of post 
vaccination encephalitis. It appears that in many rare entities some statements 
are “carryovers” from “book to book”—of necessity. An example of this is the 
apparently harmless statement: “The clinical course is rapid, with death or 
amelioration within one or two weeks.” In such a rarity as postvaccination 
encephalitis the differential diagnosis may depend on this statement, yet few of us 
know that in Perdrau’s original description (J. Path. & Bact. 31:17, 1928) of the 
pathologic aspects of postvaccination encephalitis (classic and fundamental) three 
types of cases are listed, one of which is a subchronic variety with symptoms 
appearing within seven days and death within four months. It is, therefore, evident 
that a chronic form does occur and that the entire story is not over in two weeks 
I have seen postvaccination encephalitis ruled out on just this basis 

The symptoms of postvaccination encephalitis are extremely variegated, so that 
any grouping of neurologic signs may be encountered. If one of the symptoms is 
trismus, then tetanus unquestionably would be suspected. Trismus may be post 
vaccinal—and with an eleven day incubation period it is very likely postvaccinal 
I have endeavored to show (Ophthalmologica 115:321, 1948) that no matter what 
the nature of the illness, if it appeared eleven days after vaccination that illness 
is postvaccinal. I believe there have been few authentic cases of tetanus encephalitis 
incurred through vaccination. Such a diagnosis is purely symptomatic and depends 
solely on the appearance of trismus. Ford (Diseases of the Nervous System in 
Infancy, Childhood and Adolescence, ed. 2, Springfield, Ill, Charles C Thomas, 
Publisher, 1945) stated, “It must be kept in mind that trismus may occur in 
postvaccinal encephalitis.” 

The most provocative statement in this report is the conclusion drawn by these 
authors : 

“We feel that any condition suspected to be tetanus following vaccination 
should be treated vigorously with tetanus antitoxin, sedatives and penicillin. How- 
ever, if there is no response to adequate therapy, postvaccination encephalitis 
should be strongly considered.” 

It seems to me that administration of antitoxin and penicillin should be avoided 
The onset of symptoms eleven days after vaccination established the diagnosis of 
a postvaccinal complication beyond reasonable doubt. This syndrome is apparently 
an allergic one. The introduction, therefore, of two allergenic substances, viz., 
antitoxin and penicillin, in a child already in a state of hyperreactivity would seem 
to be extremely dangerous. It is interesting to note that death occurred seven 
days after the administration of antitoxin, which is the period of anticipated 
reactivity. to the antitoxin. It is of importance, furthermore, to note that the 


pathologic picture in this case was far from the characteristic picture seen in post 


vaccination encephalitis. 
“An autopsy was performed and the observations were consistent with post 
vaccination encephalitis. . . . On section, the brain tissue throughout had an 
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edematous appearance and the congested vessels were not emptied by scraping 
with the flat of a knife. . . . 

“The microscopic picture demonstrated the pia-arachnoid of both brain and 
spinal cord to have greatly dilated and congested blood vessels, confirming the 
gross observations. . . . All showed extravasations of red blood cells in the 
perivascular spaces, in addition to the dilatation and congestion of the vessels 

. The perivascular extravasations of red blood cells and interstitial hemorrhages 
were seen in both gray and white matter.” 

In typical postvaccination encephalitis the meninges and pia-arachnoid show no 
or slight involvement. The picture is essentially one of “perivascular myelino- 
clasia.” The findings in the spinal fluid on the eleventh day (when postvaccination 
encephalitis is at its height) were apparently slight, yet in the next seven days 
the brain was so severely involved and edematous that some further changes must 
have been added to the pathologic picture, which was not unlike that seen in serum 
sickness involving the central nervous system. It would appear possible that 
antitoxin could create this “Arthus phenomenon” of the central nervous system 
in a sensitized patient. Dietrich (Tetanus in Childhood, with Special Reference 
to Treatment, Am. J. Dis. Child. $9:693 [April] 1940) advised against large doses 
of antitoxin because it causes cerebral edema 

Thus, there is evidence from this case report itself that vaccination plus an 
eleven day incubation period equals reaction, and at the time of this reaction no 
further allergens (including penicillin) should be administered to the patient 


EMANUEL Rosen, M.D 
692 High Street 
Newark 2, N. J. 


To the Editor.—I wish to thank Dr. Emanuel Rosen for his comments on our 
case report and an attempt will be made to clarify the points that are confusing him 


The rapid clinical course with death or amelioration within one or two weeks 
has been reported by Faberi (Policlinico sez. prat. 37:905, 1930), Viets and 
Warren (New England J. Med, 204:475, 1931) and Flexner (Postvaccinal 
Encephalitis;and Allied Conditions, /. 4. M. A. 94:305 [Feb. 1] 1930), who wrote 
that an arresting feature of postvaccination encephalitis is its hyperacute course 


and that protracted cases are exceptions. On reading Perdrau’s article (J. Path. 
& Bact. 31:17, 1928), I did not find three types of cases. However, there was a 
listing of the 3 cases Perdrau used for his studies. Apparently, the case Dr. Rosen 
mentions is the exception. As an added thought, Perdrau’s work was not the 
“original description of the pathologic aspects of postvaccination encephalitis.” 
Since the purpose of our paper was not to establish that a hyperacute course rules 
in or rules out postvaccination encephalitis, nor was this point mentioned in our 
case report, Dr. Rosen’s comment is certainly worth while but not applicable to 
our article 

Unfortunately, Dr. Rosen’s paper (Ophthalmologica 115:321, 1948) was pub- 
lished after ours was submitted; however, I secured a copy of the journal which 
published his article on reading his comment. He wrote that an incubation period 
of eleven days is pathognomonic of postvaccination encephalitis. As a basis for 
this statement, he cited five references. I was able to obtain two of these five 
references. One was an article by Flexner and the other report was written by 
Putnam and Alexander (Disseminated Encephalomyelitis: Syndrome Associated 
with Thrombosis of Small Cerebral Vessels, Arch. Neurol. & Psychiat. 41:1087 
[June] 1939). Flexner wrote that the cases have a strong tendency to declare 
themselves between the tenth and thirteenth days, and he tabulated the incubation 
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periods of 210 cases. Of these, only 53 occurred on tl 
bation period of the other 157 cases ranged from the second to the thirty-fourth 
days. Putnam and Alexander's article dealt with disseminated encephalomyelitis 
and no mention was made, whatsoever, of the incubation period of postvaccination 


x¢ eleventh day. The incu 


encephalitis. On the basis of these references, I do not see how one can state that 
“an incubation period of eleven days is pathognomonic” of postvaccination encepha 
litis. I stress this point because the foundation for the confusion, I believe, hinges 
on this statement 

It is a well established fact that the incubation period of tetanus is usually 
seven to fourteen days. It may be longer or shorter (Calvin, J., in Brennemann, J 
Practice of Pediatrics, edited by I. McQuarrie, Hagerstown, Md, W. F. Prior 
Company, 1948, vol. 2, chap. 27, p. 3). Therefore, tetanus can develop after an 
eleven day incubation period. This can easily be verified by reading Dietrich’s 
paper (Tetanus in Childhood, with Special Reference to Treatment, Am. J, Dis 
Child. §9:693 [April] 1940), which Dr. Rosen refers to in his comments. Dietrich 
listed the incubation periods of 11 cases of tetanus which varied from seven to 
fourteen days. Three cases developed on the eleventh day. On the other days 
fewer than 3 cases occurred, except on the eighth, on which 3 cases developed 

With these facts in mind, I do not see how tetanus could be ruled out when 
the patient whose case we presented was seen on admission. The signs and symp 
toms so characteristic of tetanus, such as trismus, opisthotonos, a dirty, purulent 
vaccination ulcer covered with a shield and a normal spinal fluid, certainly cannot 
be dismissed because the signs and symptoms appeared eleven days after vaccination 
In this type of case, active treatment, which includes use of antitoxin, antibiotics 
and sedatives, is definitely indicated. 

The allergic nature of this disease is not universally accepted, since there are 
schools of thought which favor theories that it is caused by the activation of a 
latent virus and that the vaccine itself causes encephalitis (Faberi, M.: Policlinico 
sez. prat. 37:905, 1930. Newman, S.: J. Pediat. 3:461, 1933). 

I do not feel qualified to make any extensive comments concerning the patho 
logic picture, since the staff pathologist made the report. However, Dr. Rosen 
agrees that this is a case of postvaccination encephalitis but notes “that the 
and that “in 


pathologic picture in this case was far from the characteristic picture’ 
typical postvaccination encephalitis the meninges and pia-arachnoid show no or 
slight involvement,” yet Farberi stated that the leptomeninges are edematous and 
hyperemic, and Viets and Warren wrote that there is hyperemia of the meninges 
Flexner noted “congestion of the meninges was a constant finding.” Therefore, other 
observers have seen this “far from . . characteristic picture.” 

I assume that our dosage of antitoxin, which totaled 100,000 units, is considered 
too large. The dosage of tetanus antitoxin is still not a settled issue. Diaz-Rivera 
and his associates (Penicillin in Tetanus: Clinical Analysis of Fifty-nine Cases, 
J. A. M. A, 138:191 [Sept. 18] 1948) reported: “The average amount of tetanus 
antitoxin administered to the 59 patients was 260,000 units, while the patients in 
whom the disease terminated fatally received 251,666 units. The difference was 
so slight that the amount of antitoxin had little to do in the issue of life or death.” 
Harris and her co-workers (Pediatrics 2:175, 1948) in their recent report gave 
110,000 and 161,000 units. In view of these reports, 100,000 units certainly should 
not be considered a large dose. 


I trust that this helps clarify the confusion Ausees P. Rem. MD 


3-16 Kenneth Ave. 
Fair Lawn, N. J. 











News and Comment 


SIXTH INTERNATIONAL CONGRESS OF PEDIATRICS, 
ZURICH, SWITZERLAND, 1950 

The Sixth International Congress of Pediatrics will be held in Zurich, Switzer- 
land, from July 24 to 28, 1950, In connection with this Congress a scientific 
exhibit, in which the World Health Organization will also participate, is to take 
place from July 21 to 31, 1950. The official reception of the participants in the 
Congress is scheduled for the evening of July 23. The Swiss Government has 
approved and issued invitations to 62 foreign governments to participate in the 
Congress 

The honorary president is Dr. Philipp Etter, Swiss Federal Council; the 
president of the organizing committee, Prof. G. Fanconi; treasurer, Dr. W. 
Zollinger; general secretary, Dr. H. Zellweger; chairman of the exhibitions, Dr 
C. Gasser, and accommodation officer, Dr. E. Rossi, all of Zurich, Switzerland 
The official and exclusive transportation agents are the American Express Co., 
Inc., Sihlporteplatz 3, Zurich, and all American Express offices and correspondents 
throughout the world. 

ProcramM or Conoress.--A, Plenary Sessions.—There will be two plenary 
sessions of one-half day each (July 24 and 28). Prospective speakers for these 
sessions are: Dr. Philipp Etter, Swiss Federal Council; Prof. G. Fanconi, Zurich, 
Switzerland: Prof. H. F. Helmholz, Rochester, Minn.; Dr. Martha Eliot, World 
Health Organization, Washington, D. C.; Prof. R. Debré, Paris, France; Prof. 
G. De Toni, Genoa, Italy; Prof. F. Gémez Santos, México, D. F., Mexico; 
Prof. M. Maslov, Leningrad, U. S. S. R.; Prof. A. Moncrieff, London, England, 
and Prof. E. Rominger, Kiel, Germany 

B. Tentative Program for Group Lectures-—First Section: Professional 
Problems and Social Medicine 

1. Professional Problems 

(a) The Teaching of Pediatrics Before and After Graduation; the Pediatrician 
as General Practitioner or Consultant 

(b) The Effect of Socialization on Pediatrics 

2. Social Medicine 

(a) The Prevention of Epidemics by Active Immunization 

(b) Problems of the Protection of Children in Countries with a High and in 
Those with a Low Child Mortality Rate 

(c) Perinatal Mortality and Its Prevention with Special Attention to Diet 
(Human Milk; Animal Milk) 

(d) The Effect of Undernourishment, Illness and Poor Social Conditions During 
Pregnancy on Infantile Mortality and Morbidity in the First Year of Life 

(e) Care and Feeding of Premature Infants 

(f) Caries of the Teeth and Its Prophylaxis by Application of Fluorine 
Second Section: Pathology of the Newborn 

1. Embryopathies and Congenital Malformations 

2. Rhesus, ABO and Other Incompatibilies (Icterus Gravis et Simplex neo- 


natorum) 
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3. Disturbances of Metabolism 
4. Hemorrhage of the Newborn 
Third Section: Problems of Growth 
1. Scientific Observation of the Growth and Development of the Normal Child 
2. Secondary Sex Characteristics and the Endocrine Gland 
3. Pubertas Precox 
Fourth Section: Basic Research 
Advances in Medicine as a Result of the Use of Isotopes 
Fifth Section: Metabolic Disorders 


1. Disturbances of the Amino Acid Metabolism 


2. Treatment of Diabetes Mellitus with Special Attention to Later Complications 


Sixth Section: Blood Diseases 
1. Treatment of Leukemia and Malignant Tumors 
2. Hemolytic Diseases of the Older Child 
Seventh Section: Etiology of Diarrheal Diseases and Dystrophies 
1. Constitutional Forms 
2. Infectious Forms 
3. Forms Caused by Malnutrition and Undernourishment 
Eighth Section: Virus Diseases 
1. The Setup and Value of the Virus Laboratory 
2. Neurotropic Virus Diseases 
3. Virus Pneumonia 
4. Virus Diarrhea 
Ninth Section: Bacterial and Protozoal Diseases 
1. Treatment of Congenital Syphilis with Special Attention to Penicillin 
2. The Use of Streptomycin in Diseases Other than Tuberculosis 
3. Aureomycin, Chloramphenicol (Chloromycetin®) and Other New Antibiotics 
4. Histoplasmosis and Toxoplasmosis 
5. Tropical Diseases : 
(a) Treatment of Malaria 
(b) Leishmaniasis of Skin and Internal Organs 
(c) Kala-Azar 
6. Rheumatic Diseases 
Tenth Section: Surgery in Childhood 
1. Heart Surgery 
(a) Progress in the Diagnosis of Congenital Heart Disease 
(b) Heart Operations 
2. Other Surgery of the Thorax 
(a) Treatment of Bronchiectases 
(6) Surgical Treatment of Malformations of the Esophagus 
3. Brain Surgery in Childhood 
(a) Pachymeningitis 
(b) Hydrocephalus 
(c) Epilepsy 
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Eleventh Section: Psychiatry and Neurology 
1. Child Psychiatry and Neurology 
(a) Psychic Changes Due to Encephalitis 
(b) Psychic Changes Due to Multiple Aberrations 
(c) Organic Forms of Dementia, ¢. g., Dementia Infantilis Heller 
(d) Psychic and Neurologic Damage Following the Use of Medicaments 
(Mercury, Streptomycin, Quinacrine [Atabrine®], etc.) 
(e) Problems of the Resocialization of Neurologically Damaged Children 
(1) Organic Rehabilitation 
(2) Psychologic and Psychiatric Rehabilitation 
(f) Pedagogic Problems in the Children’s Hospital 


2. The Importance of the Electroencephalogram in the Differential Diagnosis : 


(a) Of Convulsive Diseases 
(b) Of Psychologic and Behavior Disturbance 


Twelfth Sections: Miscellaneous 

Treatment with Maximal Doses of Vitamin D and Iii Effects of Vitamin D. 

Apmission Inrormation,—Congress Cards as described later will be sold. 
Each person attending the Congress must be in possession of a Congress Card. 
Three different types of Congress Cards will be issued: 

(a) Congress Card Series “A,” 100 Swiss francs, entitles the holder to partici- 
pation in all sessions, visits and receptions, including the official reception on July 
23, the official banquet and the excursion on Lake Zurich, to free admission 
to the exhibits and to receipt of all printed literature (volume containing the 
lectures, exhibition guide and official congress program). 

(b) Congress Card Series “B,” 60 Swiss francs, for accompanying ladies, entitles 
the holder to benefit from the aforementioned services, with the exclusion of official 
sessions and visits, exhibits and printed literature. A special “ladies’ program” 
will be arranged for holders of the “B” card 

(c) Congress Card Series “C,” 60 Swiss francs, entitles the holder only to 
participation in all sessions, to free admission to the exhibits and to receipt of all 
printed literature 

A special daily newspaper concerning Congress matters will be issued free 
to the holders of any of the Congress Cards 

The Congress Cards will be given to the delegates on their arrival at Zurich, 
agnuinst surrender of the original exchange order. 

Travet InrorMATION..-The American Express Co. has been appointed official 
travel agents for the Congress and is in charge of all hotel and pension facilities 
in Zurich and the vicinity. Those proposing to attend the Congress should get in 
contact as soon as possible with the nearest office of the company or with the 
central office at 65 Broadway, New York city, where application forms may be 
secured. Dormitory facilities will also be available for those desiring inexpensive 
accommodations. 

Post-Concress Tours.--Post-Congress tours are planned in accordance with 
the special wishes of the national European pediatric organizations. The itinerary 
will include visits to outstanding centers of pediatric institutions, hospitals and 
laboratories in leading European cities. During the week following the Congress 
lectures concerning perdiatric subjects not covered at the Congress will be given 
at the Universities of Berne, Basel and Geneva. In coordination with these 
lectures, visits to several pediatric institutions in the Swiss mountains will be 
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arranged, combined with pleasure tours to some of the most beautiful spots of 
Switzerland. Details concerning the final itineraries and the all-inclusive costs of 
the post-Congress tours will be given in a special publication at a later date. 

American Com™ittrer.—Official delegates to the Congress, representing the 
four national pediatric organizations, are as follows 

American Academy of Pediatrics: Dr. Rustin McIntosh, New York, and Dr 
Oliver L. Stringfield, Stamford, Conn 

American Medical Association, Section on Pediatrics Dr. Margaret M. 
Nicholson, Washington, D. C., and Dr. Adolph G. de Sanctis, New York 

American Pediatric Society Dr. L. Emmett Holt Jr. New York, and Dr 
A. Ashley Weech, Cincinnati 


Society for Pediatric Research: Dr. Henry L. Barnett and Dr. Robert Ward, 
New York 

The members of the American Committee will represent the United States at 
the executive session of the Congress. They will also be glad to assist in any way 
possible those who plan to attend or participate in the Congress or the scientific 


exhibit 
GENERAL NEWS 

Physicians Certified by the American Board of Pediatrics, Inc.—The 
following physicians were certified as specialists by the American Board of 
Pediatrics, Inc., after exarninations held in Chicago, Dec. 9, 10 and 11, 1949: 

Harry Abramson, Somerville, N. J.; Theodore Pollard Blevins, Los Angeles; 
Stanford Borne, Valley Stream, Long Island, N. Y.; Wilson Kenneth Brewer, 
Springfield, [11.; William Charles Butscher, Philadelphia; Winona Gould Camp 
bell, Denver; Philip J. Chastain, Coral Gables, Fla.; Egidio S. Colon-Rivera, 
Santurce, Puerto Rico; Malvin Finkelstein, Jersey City, N. }.; Arthur W. Fleming, 
Chicago; Mary Walker Critz Fletcher, Houston, Texas; James Flett Jr., Denver; 
Charles Tear Fried, Bronx, N. Y.; Morton Jerome Geller, Flushing, N. Y 
Joseph E. Haddon, Bremerton, Wash.; Nathan Irwin Handelman, Louisville, Ky 
Edward Boyd Holley, Salt Lake City; Wilson Emery Hughes, Fall River, Mass. ; 
Alexander M. Iams, Madison, Wis.; Alexander Jerome Kahn, Indianapolis; 
Martin Z. Kaplan, Louisville, Ky.; Thomas Rogers Kirk, Petoskey, Mich.; Joseph 
Harry Kutch, Bellerose, Long Island, N. Y.; John A. Larrabee, Portland, Ore. ; 
Raymond Waldron Latham, Kansas City, Mo.; Milton Levitin, Columbus, Ohio; 
William Alexander MacColl, Seattle; John Charles Martz, St. Louis; Morris Irwin 
Michael, Washington, D. C.; Roland E. Miller, LaFayette, Ind.; Ben Mirman, 
Alhambra, Calif.; Irving David Mizell, Chicago; Lawrence Sewall Morse, Boston; 
Forrest George Moyer, Allentown, Pa.; Harry William Orris, Lynn, Mass.; 
Frederick B. Parkhurst, Denver; Carl L. Petersilge, Newark, Ohio; Edward 
F. Rabe, Kansas City, Mo.; Charles Taylor Rumble, Macon, Ga.; Charles Jeffer- 
son Runner, Chicago; Earl S. Scott, Philadelphia; Eugene L. Slotkowski, Chicago ; 
Bernhardt J. Statman, Newark, N. J.; Umberto Stefano, New York; Samuel 
Untracht, New York, and Edward Francis Walsh, St. Paul 


Grants for Investigations of Therapeutic Interest.—The Committee on 
Therapeutic Research of the Council on Pharmacy and Chemistry, the American 
Medical Association, invites applications for grants in the general field of investi- 
gations that may have therapeutic interest. In the application there must be an 
adequate description of the research proposed. Since the grants from the Council 
may well be small in relation to the total cost of the investigations aided, the 
Committee requests information on whether the proposed research is a continuation 
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of investigation which has been supported previously by some research fund, and 
on whether the work was supported in part by a grant or grants from other 
sources. If so, the Committee would like to know the name of the organization 
making the other grant and its amount. Application should be in the hands of 
the Secretary of the Council, 535 North Dearborn Street, Chicago 10, by March 
1, 1950 if possible. Six copies (five carbon copies) of each application should be 
sent, Action will not be taken until after all applications are in. 


Continuation Course in Pediatrics.—The continuation course in pediatrics 
for physicians specializing in pediatrics will be given at the Center for Continuation 
Study, University of Minnesota, Minneapolis, April 10 to 12, 1950. The course 
will be devoted to study of disorders of metabolism and endocrine function. Dr. 
Daniel C, Darrow, of Yale University School of Medicine, New Haven, Conn., 
and Dr. George M. Guest, Children’s Hospital, Cincinnati, wil! participate as 
faculty members. The remainder of the faculty for the course will be made up 
of clinical and full time members of the staff of the University of Minnesota 
Medical School and the Mayo Foundation 


NOTICES 


Oral Examinations of the American Board of Pediatrics, Inc.—Oral 
examinations will be held by the American Board of Pediatrics, Inc., in Philadelpha 
om March 31, April 1 and 2; in Cincinnati on May 5, 6 and 7, and in San Francisco 
on June 30 and July 1 and 2, 1950. The examinations in San Francisco were 
previously scheduled for June 23, 24 and 25, 1950. 


SOCIETY NEWS 


International Society of Hematology.—The International Society of Hema- 
tology will hold its Biennial Congress at the University of Cambridge, Cambridge, 
England, from Aug. 21 through 26, 1950. The program committee is in the process 
of receiving titles for papers and scientific exhibits to be presented at the congress. 
Material to be submitted for consideration for the program may be sent to Dr. 
I, Davidsohn, Mount Sinai Hospital, Chicago, or to Dr. S. Mettier, University 
of California, San Francisco. Those desiring to present scientific exhibits should 


make application as soon as possible 


CORRECTION 


The secretary of the Southwestern Pediatric Society is Dr. Clement J. Molony, 
not Dr. Clement H. Maloney as was listed in the Directory of Pediatric Societies 
in the January 1950 issue of the AmMerIcaN JouRNAL oF Diseases oF CHILDREN, 
page 204. Dr, Molony’s address was given correctly 





Abstracts from Current Literature 


Metabolism; Infant Feeding; Milk and Other Foods 


Some Stupres ON tHe Nuterrive Vatvue or Burren Fatry Acips Ericu 
HertMann, J. Nutrition $4:455 (Oct.) 1947 


In his studies with rats, Hefitmann observed that the volatile fatty acids as 
they naturally occur in butter fat have no particular influence on growth or 
efficiency of food utilization. The more flavorful short chain fatty acids did 
not appreciably increase the appetite and food consumption of weanling rats 
The growth-promoting effect of summer butter now appears to be due not to 
reduction of the percentage of volatile fatty acids and an increase in the amount 
of oleic acid, but to the increase in the oleic acid fraction, which also contains 
vaccenic acid. It was further shown that the reduction of the unsaturated growth 
factor, namely, vaccenic acid, or of unsaturated fatty acids in general by partial 
hydrogenation had a deleterious effect on rat growth by lowering the efficiency 
of food conversion only when the vitamin intake was relatively low, but not 
when a more generous vitamin supplement was given The amount and concen- 
tration of vitamin A stored in the livers of rats fed preformed vitamin A were 
not significantly affected by complete hydrogenation of the butter fatty acids in 
the diet. It is not considered likely that unsaturated fatty acids in general, or a 
specific unsaturated fatty acid, present in butter fat have a specific influence on 
the absorption and storage of vitamin A. This does not preclude the possibility 
that they may in some way affect the utilization of carotene 


Freperen, Kansas City, Mo. 


\ COMPARISON oF THE UTILIZATION AND AccepTasiLity or Fresn ano Deny 
DRATED Foop. Harry J. Dever Jr. and Ricnarp M. Jonnson, J. Nutrition 
34:507 (Nov.) 1947 
Deuel and Johnson concluded that by the methods available for appraisal of 

nutritive value in human subjects, namely, digestibility, urinary nitrogen, stool 

bulk, retention of weight and acceptability, dehydrated foods compare satisfac 
torily with the corresponding fresh foods Pousenw. Kanese Cie, io 
PATHOGENESIS AND THERAPY or Toxicoses. G. Fancont anp FE. Rossi, Helvet 
paediat. acta 2:305 (Aug.) 1947 
An attempt is made to arrange the toxicoses (metabolic disorders which involve 
the fundamental vital functions) pathogenetically 
1. Simple exsiccosis caused predominantely by loss of water 
First phase: Loss of water of the whole organism (hypohydria) with normal 
quantity of blood plasma (normal water and protein content); the loss of water 
leads to concentration of the fluids and to hypersalemia 

Second phase: Inability of organism to maintain the normal water content of 
the plasma; in addition to the loss in the tissues there occurs now a loss of water 
in the blood and an increase in the protein content, hemoglobin concentration and 
number of erythrocytes 
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Third phase: A fall in the serum protein value with the continued existence 
of hypersalemia (serous inflammation or dilution of the blood by water supplied 
parenterally or through lack of protein which already exists before intoxication). 

II. Hyposalia and hyposalemia in the tissues and blood, especially in cholera 

Ill. Hyperhydria and hypersalemia in the tissues and blood in renal insufficiency, 
especially in eclamptic uremia 

IV. Metabolic acidosis by inhibition of intermediate oxidation 

V. Hypoglycemia and hyperglycemia 

With the help of ionograms, for the drawing up of which determination of only 
the sodium, chloride and protein in the serum and the alkali reserve in the plasma are 
necessary, considerable success is obtained in differentiating the various forms of 
toxicosis. The ionogram also performs a useful service in the analysis of the toxic 
conditions in the course of renal disease, the so-called uremias. The following 
types may be differentiated: (1) an eclamptic type or “chloruremia,” (2) a 
nonspastic or azotemic uremia, (3) uremia due to hyposalemia, (4) several uremic 
disorders due to extrarenal causes and also other peculiar toxic conditions of 
metabolic and chloride acidosis (“chloracidosis”) occurring in the course of lipid 
nephrosis, Our arrangement of the toxic conditions has not only theoretic but also 
notable practical significance for purposeful therapy 


From tHe AutTHors’ SUMMARY 


Resutts or Curtnican Tests on a New Brorocicatty Compiere Foop For 
Inrants, M. Finzi, Clin. pediat. 29:758 (Dec.) 1947 


This food, “farina nipiol,” is a dextrin and maltose preparation, with 11 per 
cent protein, 7 per cent fat and the various vitamin B constituents. Finzi found 


the food a satisfactory addition to the feedings of both well infants and infants 


with gastrointestinal disorders. Hicorns, Boston 


Tue Scrence or Nutrition or tHe Cuitp: Irs User 1n FEEDING AND IN THI 
TREATMENT OF NuTRITIONAL DisturBANces. JUAN P. GARRAHAN, Rev. 
Espafi. pediat. 3: (Jan.-Feb.) 1947 
This review of the general subject of nutrition presents no new material but is 

an excellent analysis of the subject and its bearing on feeding in the well baby and 
in the infant with nutritional disease. It is well organized and written, presenting 
the somewhat esoteric subject of the biochemistry of nutrition in simple, concise 
language. Prof. Garrahan’s reports are always worth reading, since he is one of 
the rare physicians who have mastered the art of literary expression 


Mitter, Newark, Ohio 


An Amino Acip PREPARATION IN THE Frepinc or INFANTS, EspEcIALLY PreE- 
MATURE INFANTS. Jocuen Haas, Ann. paediat. 171:103 (Aug.) 1948 


Feeding methods which are generally used with premature babies during the 
first month of life in the infants’ home of the canton of Bern, Switzerland, are briefly 
reviewed. The amino acid preparation “5050/92” (Roche) was added to the 
feedings in a concentration of 2 per cent and was well tolerated by even the smallest 
and youngest of the premature babies; no important side effects were observed. 

The study showed that premature babies, especially those with a low initial 
weight at birth, have a considerably smaller postnatal drop in weight if they are 
given amino acids. When amino acids are given, the weight at birth is reached 
again more quickly than in the controls. The increase in weight during the first 
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month in infants with the addition of amino acid is twice that of the controls. In 
order to clarify the mode of action of the amino acids, the energy quotients of the 
premature infants were examined critically and related to the addition of amino 
acid. This showed that the quantitative feeding of the premature infant is an 
individual matter. Increases in weight and energy quotients are not proportional 
Various factors are mentioned which may influence the weight curve. Premature 
babies who were given amino acids often have the same or even lower energy 
quotients than the controls; this shows that the action of the amino acids is not 
simply calorific. 

Reports of several experiments on healthy and sick normal infants are reviewed 
with regard to the indications for the administration of the amino acids. Most 
infants respond with a prompt increase in weight when given amino acids (2 per 
cent). The amino acids are always indicated when there is a large requirement 


for food and a low alimentary tolerance , 
1 i ae: From tHe AvutTHor’s SUMMARY 


Vitamins; Avitaminoses 
Action oF VrraMIN A on ENERGY Metasotism. R. Pacnmtt, Clin. pediat 


30:69 (Feb.) 1948 


In view of clinical reports that vitamin A relieved the symptoms of hyper 
thyroidism, observations were made on the basal metabolic rate of 18 healthy 
children, 6 to 11 years of age, before and three, six and sixteen days after the 
parenteral administration of 50,000 to 200,000 units of vitamin A. In 15 of the 
children, the metabolic rate was lower on the sixth day following the injection 
than before, the mean difference being 7. The metabolic rate had returned to the 


control figure by the sixteenth day H 


1GGINS, BostTo 


Errect oF ViraMiIn D on tHe Enercy Metapsorism. R ) lin. pediat 


30:145 (March) 1948 


Each of 14 children, 6 to 13 years of age, rece ingle large dose of 15 mg 
f irradiated ergosterol (600,000 units of vitamin arenterally The mean basal 
metabolic rate of the children had risen from +-8.1 +13.3 per cent one week after 
the injections, but this increase was no longer present after fourteen days. Repeti 
tion of the injection at the end of one week sulted in the maintenance of the 


elevated metabolic rate for another week B 
44 


ACTION OF SINGLE LARGE Doses or VITAMIN | ORTUNATO and M. Late 
Clin. pediat. 30:153 (March) 1948 


Observations were made on 16 tuberculos hildren reg: ng the effect of 


PX 
rie 


parenteral administration of a single dose of vitamin | 1,000,000 units) on the 


acid-base equilibrium, the sedimentation rate and the urinary excretion; no signif 


cant changes resulted from the injections . 
Hicerns, Bost 


Tue Errect or Vi . Bo TARO N Pacniort, Clin. pediat 
30:209 (April) 194: 


Daily injections of 15 to 50 mg. of vitamin B; f ur days were given to 13 
children 8 to 12 years of age In 10 of the 13 children, there was a small drop 
in the basal metabolic rate by the second day; this drop was no greater on the 
fourth day The metabolic rate had returned to the normal level on the third day 


after the injections were discontinued. The changes were as great with the dose 
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of 15 mg. as with the dose of 50 mg. The results may be referable to depressed 
thyroid activity or to a change in the enzymatic activity in the metabolism of 
carbohydrate and pyruvic acid. Hiccrns, Boston. 


Tae Action or Vitamin PP (Peccacra Preventive) on ENERGY METABOLISM. 
R. Pacutorts, Clin. pediat. 30:222 (April) 1948 


The basal metabolic rates of 14 children were determined before and after four 
daily injections of 200 mg. of nicotinamide or of 30 mg. of nicotinic acid. The basal 
metabolic rate was increased in 11 of the 14 children and in amounts between 9 and 
28 per cent. On the fourth day after the injections had been discontinued, the 
metabolic rates had returned to the normal values. Hrocins, Bostos. 


LARGE AND Mepium Repeatep Doses or Vitamin Dy in TREATMENT OF FLORID 
Ricketts. Pasguace pe Caprio, Pediatria 86:85 (Jan.-March) 1948. 


In order to establish the dose of vitamin Ds most efficient therapeutically in 
patients with active rickets, the author followed the behavior of the phosphatase 
activity in the blood of 12 children, 6 of whom were treated with a massive single 
dose of vitamin D, of 600,000 international units and the other 6 with doses of 40,000 
international units administered every third day for four months. 

Since the massive doses of the vitamin gave better results, the author urges this 
method of treatment for the active forms of rickets, with control of the blood 
phosphatase level, the increase of which may account for the evolution of the 
rachitic process. From tHE AutHor’s SUMMARY. 
Viramin Dericrencies 1x Cuitpren. I. H. Atantar, Paediat. danub. 3:59 

(Feb.) 1948, 


Vitamins are especially important in young developing organisms. Vitamin 
deficiencies lead to various diseases in incorrectly nourished children. Symptoms, 
however, often remain latent until some intercurrent infection, usually of the 
gastrointestinal system, makes them manifest. 

Conditions caused by hypovitaminoses and avitaminoses may have aspects in 
children quite different from those in adults. The most important differences are 
due to the fact that children, owing to their passive mode of nutrition, are oftener 
exposed to dietetic injuries than adults. In children, therefore, multiple deficiency 


states are frequent. From tHE AutTHor’s SUMMARY. 


Hygiene; Growth and Nutrition; Public Health 


Persistence or Dericits in Stature anp WEIGHT IN ScHooL CHILDREN 
D. Dovapy and S. Tremotreres, Presse méd. $5:599 (Sept. 13) 1947. 


Deficits in stature and weight were seen mainly in the districts where food 
deficiencies were most acute during the occupation of France. These deficits 
attacked the adolescent group most severely. At the beginning of the school year 
1945-1946, there was a deficit of 7 cm. in height and 5 Kg. in weight in the girls 


and of 4 cm. and 6 Kg. in the boys 14 years of age. Dasviten. Melrose Mate 


Birtn, StitueirtH AND DeratH Rates oF LEGITIMATE AND ILLEGITIMATE 
INFANTS IN Papua, Itaty, From 1937 to 1946. D. Creiito and G. Scicra, 
Lattante 19:154 (March) 1948. 


Of the births in Padua in the ten year period from 1937 to 1946, 5.8 per cent 
were illegitimate ; 7.4 per cent of these occurred in the city and 2.1 per cent in the 
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suburbs. Nine and two-tenths per cent of the legitimate and 15.7 per cent of the 
illegitimate infants were premature. Three and one-tenth per cent of the legitimate 
and 7.2 per cent of the illegitimate births were stillbirths. The death rate during 
the first year of life among the legitimate infants was 8.6 per cent and among 
the illegitimate 20.4 per cent. The higher death rate of the illegitimate infants 
was due to acute gastroenteritis, immaturity, congenital debility and syphilis. Only 
during the last two years of the war was there a significant lowering of the birth 
rate. In 1944, the birth rate was only 53 per cent and in 1945 68 per cent of the 


ten year average. Hicerns, Boston 


Tue Hearts or tHe British Scuoo. Curt» Durtnc tHe War Years 
South African M. J. 28:109 (Feb. 14) 1948 
The Report of the Chief Medical Officer of the Ministry of Education of Great 
Britain for 1939 to 1945 shows that the nutrition of the school child improved 
during the period reviewed. Much of the improvement in health was due to the 
work of the school medical officers Expansion of child guidance clinics and 


improved health education are also cited McGuican, Evanston, Ill 
, , ’ + 


Prematurity and Congenital Deformities 


Repuction or Mortatiry rrom Premature Birra. Lewis A. Kocu, C. A 
WeEYMULLER and Exvizasetn James, J. A. M. A. 986:217 (Jan. 24) 1948 


In the hospital under discussion, 1 premature infant and 7 full term babies 
are cared for by one nurse as one unit. This simplifies the nursing problem in 
the hospital, which has less than 1,500 deliveries each year. Since the change-over 
in 1940 at the Long Island College Hospital, Brooklyn, there has been a reduc 
tion in mortality among the premature infants of approximately 30 per cent 
Improved obstetric procedures, as well as improved nursing technics, are outlined 
The availability of better antibiotic therapy is also mentioned 


Kimpat, Evanston, Il. 


ConcentraL OcuLar ANOMALIES ResULTING FRoM (A) Premature Brera 
(ps) Rupeczia Inrection or MotHer Durinc Precnancy. W. R. Burrine 
ron, New Orleans M. & S. J. 100:466 (April) 1948 


Retrolental fibroplasia in premature infants is discussed briefly. It is the only 
ocular condition of prematurity mentioned. In cases of rubella early in pregnancy 
some observers are of the opinion that 100 per cent of the infants will have 
congenital defects, of which one of the commonest is congenital cataract. Early 


operation is advised McGuiean, Evanston, Il 


Tue Averace Lenctn or Stay tn THE Hosprrat or Inrants Born Prema 
tuRELY. Heten M. Wattace, Leona Baumcartner and Morty Park, 
Pediatrics 1:66 (Jan.) 1948. 

A review of the American literature for the past twenty years with regard 
to the average length of stay in the hospital of premature infants shows some 
variation in the infants included. For the series comprising only those infants 
who survived in the hospital, the average stay ranged from 17.3 to 28.8 days 
with the majority falling between 24 and 28 days. For the series including both 


the premature infants who survived and those who died in the hospital, the 
average stay ranges from 18 to 33 days, with the majority falling between 18 


and 20 days 
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The authors analyzed the data on premature infants cared for in New York 
city under the federal program for Emergency Maternity and Infant Care. This 
series consists of 350 premature infants who survived and 24 premature infants 
who died in the hospital. The average length of the stay in the hospital for the 
350 infants was 34.2 days and for the 24 infants, 26.1 days. 

Under the program for Emergency Maternity and Infant Care, the medical 
status of the infant was supposedly the only factor determining length of hospital 
stay needed, since hospital care was paid for under the program. The authors 
are of the opinion that this may account for the somewhat longer stay in the 
hospital in this series, as compared with other comparable data on series in the 


literature. s se 
From tHe Avutrnors’ SUMMARY. 


BASED ON 


Some QOssSeRVATIONS ON THE FEEDING OF PREMATURE INFANTS 
Grover F 


Twenty Years’ Experrence at tHe New Haven Hospitar 
Powers, Pediatrics, 1:145 (Feb.) 1948 


No new concepts of infant feeding are presented, but an old one is emphasized 
It is that infants’ dietaries can be understood intelligently only when analyzed in 
terms of the unit of metabolism—the calory. When a baby does not thrive on a 
given food, it should not be changed blindly, but with careful consideration of 
the clinical conduct of the individual child, of the relative proportions in terms of 
calories of the essential food elements and of the concentration, i. ¢., the water 
content. Qualitative characteristics of food essentials are important, but are not 
discussed in the paper 

The author traces the development of a type of simple mixture using cow’s 
milk suitable for the feeding of feeble, malnourished, convalescent and premature 
infants. Based on clinical experience, this type of diet is at least as satisfactory 
as human milk, and there are statistical and laboratory studies which suggest that 
human milk is not the ideal food for the smaller premature infant. Premature 
infants thrive best on a cooked cow’s milk mixture containing more protein and 
less fat than human milk and liberal in content of carbohydrate, calcium, phos 
Liver, or liver extract, is recommended for administration 


phorus and vitamins 
unrecognized 


to feeble, sick and premature infants, based on the concept that 


deficiencies may thereby be supplied t is pointed out that many premature infants 


supposedly fed breast milk are actually receiving human milk reenforced with 
nonfat constituents of cow’s milk. The clinical observations made at the New 
Haven Hospital, New Haven, Conn., have been amply supported by laboratory 
studies made in the department of pediatrics of Cornell University Medical College, 


New York From THE AUTHOR'S SUMMARY 


MvuLripLe CONGENITAL MALFORMATIONS \ CONSIDERATION OF ETIOoLoat 
Facrors. Joser WarKANY, CAROLYN B. Rotn and James G. WILSON, 


Pediatrics 1:462 (April) 1948 


[wo different syndromes of multiple congenital anomalies can be produced 


experimentally in the young of female rats reared and bred under adverse environ 


mental conditions: that due to lack of vitamin A and that due to lack of riboflavin 


in the maternal diet. These syndromes vary in degree and not all abnormal 


animals show all the anomalies which constitute the respective syndromes. It 
utero and that 


may be assumed that some of the most abnormal fetuses die in 


the fetuses which reach the end of the gestational period are less severely affected 
Anomalies may occur in several members of a family, and they may be symmetric 


or “serially homologous.” These experiments should make one wary of attrib- 
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uting all types of multiple congenital defects to changes in the germ plasma. It is 
irrelevant whether dietary conditions comparable to our experiments are ever 
encountered in human beings. Nutritionai deficiencies of the fetus can be due 
not only to dietary deficiencies of the mother but also to maternal or placental 
diseases. The fact that a syndrome of multiple congenital anomalies can be pro- 
duced in the embryo by an accidental infection of the mother must also be kept 
in mind when the causation of developmental errors is discussed. Further instances 
of environmental factors that may adversely influence emhryonic development are 
discussed in recent reviews of the entire subject of the causes of abnormal develop- 
ment and congenital. malformations. Difficult as it may be, physicians will have 
to learn to distinguish between hereditary and nonhereditary syndromes of multiple 


congenital anomalies. Wacee ree Avrmeat’ Suman 


Tue Assorprion or VitTaMIN A IN PREMATURELY Born INFANTS. STEWART 
H. Currrorp and Katuteen Faney Wetter, Pediatrics 1:505 (April) 1948 


Of premature infants given an oily preparation of vitamin A, 93 per cent showed 


poor absorption levels in the blood from three to five hours after the administration 
of the test dose. Of premature infants given an aqueous preparation of vitamin A, 
90 per cent showed good absorption levels. Retrolental fibroplasia could not be 
prevented from developing in a certain number of premature infants’ eyes by the 


daily oral administration of 5,000 U. S. P. units of an aqueous vitamin A preparation 


From tHe AutHors’ SUMMARY 


UNDERDEVELOPMENT IN CHILDREN. I. Garro, Pediatria (supp.) $4:705 (Dec.) 1946. 


Methods of measuring underdevelopment are outlined. Children with stature 
in excess of 20 per cent under normal are regarded as falling into the “dwarf 
group,” and those 10 to 20 per cent under the normal height into the “infantile 
group.” Types of underdevelopment are classified as follows: 

I. Primordial dwarfs 

Il. Embryologic damage—intoxications, infections, roentgen rays—including 
mongolism 

III. Alterations of the skeleton—chondrodystrophy, Morquio’s disease, fragilitas 
ossium, rickets 

IV. Alterations of the endocrine glands—monoglandular, pluriglandular 

V. Dystrophies 

A. Underfeeding 
B. Chronic infections 
C. Chronic organic disease—renal, cardiac, alimentary, hepatic, splenic, 


pulmonary, cerebral 2 
: Hiceins, Boston 


Newborn 


Two Cases or Tetanus Neonatorum. C. A. Sr. Hrew and H. Leperer, Brit 
M. J. 1:980 (May 22) 1948. 


I'wo cases of tetanus neonatorum are described. It is stated that this disease is 
rare in Britain. In the first case the child was seen on the eighth day of life and 
in the second case the infant was observed at 9 days of age. Both children died 
on the third day in the hospital. In the first case Clostridium tetani was grown in 
an anaerobic culture of the umbilicus 
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In the investigation of the cases the origin could not be found in the first case 
but in case 2 a powder used to sprinkle the umbilical stump gave a large growth 
of a virulent Cl. tetani. Further investigation revealed that the powder contained 
aluminium silicate (kaolin), magnesium silicate, boric acid and perfume. From 
the kaolin an anaerobic spore-bearing vacillus was isolated. 


3rmpsonc, University, Va. 


Tue Newsorn: Some Prosiems or Survivat. Ricuarp W. B. Evvis, Edinburgh 
M. J. $8:321 (June) 1948 


The death rate for infants from birth to 1 month of age is still too high. The 
current interest in this problem is in contrast to the not too distant past when 
infanticide was widely practiced. From Greenland to China infants, usually girls, 
have been systematically destroyed until comparatively recent times. It is worth 
noting that since, in ordinary circumstances, the death rate for male infants is 
higher than for female, the balance of the sexes was thus redressed in a rough 
and ready manner. 

Ellis reviews some of the factors which affect infant mortality. Multiple 
births and births of great multiparity offer special hazards to the infant. Maternal 
illness, especially tuberculosis, may be dangerous for the newborn. This danger 
may be minimized by the prompt separation of mother and child and possibly, in 
the case of tuberculosis, by BCG vaccination of the infant 

Of all live births in Scotland in 1945, 8.57 per cent were illegitimate, the highest 
percentage recorded so far in this century. The death rate for this group was 
60 per cent higher than the general average and the stillbirth rate was 20 per cent 
higher. Thus, illegitimacy is a major problem in the newborn period. It can be 
solved in part by extension of facilities for the antepartum care of unwed mothers 
and by improvement of the care of these mothers and their children after delivery. 

Stillbirth rates and infant death rates are lower among the wealthier classes. 
It seems that the increased mortality in the poorer classes is due chiefly to malnu- 
trition and overcrowding. The evidence indicates that improved maternal nutrition 
results in fewer stillbirths and healthier infants. In Scotland infant and fetal 


death reports contain the father’s occupation. Thus, death rates in the different 


social classes may be compared. There was an over-all fall in the stillbirth, 
neonatal and postnatal death rates in all social classes during the war, attributed 
to a general leveling-up of nutrition. However, the class difference in neonatal 
and postnatal mortality rates of 1939 was maintained in 1945; in 1945 the class 
difference in the stillbirth rate was greater than in 1939. Nutrition is clearly not 
the only factor involved. Overcrowding is a possible factor and analysis of the 
statistics by parity and maternal age may also provide an explanation. 

Prematurity is a contributory cause of more than 50 per cent of all neonatal 
deaths and its role in stillbirth is almost equally important. Other important 
causes of neonatal death are infections (30.7 per cent), intracranial hemorrhage 
(27.6 per cent), asphyxia (13.1 per cent) and developmental defects (10.5 per cent) 
In the series cited, infections accounted for 65.5 per cent of the neonatal deaths 
after the third day. In stillbirth the important causes are asphyxia (37.2 per cent), 
intracranial hemorrhage (24.1 per cent), developmental defects (20.2 per cent) and 
infections (3.2 per cent). Some further reduction in mortality rates may be accom- 
plished by the prevention of these various complications wherever possible and, 
when they do arise, by prompt recognition and treatment. 


MacponaLp, Pittsburgh. 
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Tre Ru Factor. A. B. F. A. Ponpman, Bull. schweiz. Akad. d. med. Wissensch 
4: 104 (Sept.) 1948 


“In fact the Rh factor is now considered by some to have been heard too often 
at too great length and from too many sources.” This quotation is from the preface 
written by Diamond for the detailed work by Dr. Edith L. Potter, “Rh, Its Relation 
to Congenital Hemolytic Disease and to Intragroup Transfusion Reactions” (Chi 
cago, The Year Book Publishers, Inc., 1947). Although I consider myself, in many 
respects, to be included in this “some,” I venture, nevertheless, to call your attention 
once more to this problem 

First of all, one cannot help wondering that the discovery of the Rh factor 
by Landsteiner and Wiener has become the center of scientific interest The six 
hundred and more publications devoted to this discovery have stressed the great 
value attached to it. One should bear in mind the fact that the problem of 
“erythroblastosis,” or, according to Potter, “hemolytic disease,” has been studied 
for a long time. A great many research workers devoted themselves to this 
question and were much surprised when the aforementioned process appeared to be 
caused by an antigen-antibody reaction, the Rh factor being the antigen. It was 
all the more striking because this solution of the problem, as formulated by Darrow 
in 1938, had already been suggested by many persons. However, the nature of the 
antigen remained a mystery. 


It is quite natural that every research worker dealing with this problem should 


begin at once to work in this new field, unfortunately without sufficient experimental 


experience in the domain of serology This is what caused so much confusion 
in the beginning 

For these reasons, in the Netherlands a committee consisting of pediatricians, 
obstetricians, pathologicoanatomists and serologists was established for the purpose 
of approaching the problem in a common effort from various sides The original 
and simple conception of the role of the Rh factor soon proved to be untenable 
The discovery of this factor has, no doubt, contributed to the solution of the problem 
of hemolytic diseases, but the exact mechanism still needs more extended research 


work, the results of which will be of great value to medical science and practice 


From tHe AuTHOR’S SUMMARY 


lentruyosis Concenrta. F. Renpersrein, Wien. klin. Wehnschr. 28:355 (lune 4) 


1948, 


[he occurrence of ichthyosis congenita is not frequent and its cause is obscure 
Some of these patients show signs of the disease at birth. Others display the 
disorder several hours or days after birth. The eyelids show a version or turning 
out of the edge (ectropion) and the lips are also everted The skin becomes 
cracked and inelastic. On the trunk and especially over the back a desquamation of 
fish-scale-like particles is observed The epidermis of the hands and feet is 
slightly swollen and reddened. The eyelashes and eyebrows are absent, though 
hair is present on the scalp 

Ichthyosis presents itself in various forms. A case is reported of a mother who 
had previously given birth to two children who died of ichthyosis congenita 
shortly after delivery. The third child exhibited a mild form of the disease but 
survived. The author wonders why the infants born with ichthyosis congenita 
failed to survive. He asks whether the interference is with insensible perspiration 
or with normal skin function. The patient whom he examined at autopsy showed 


definite pneumonia. The same observation would probably be made in other children 
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who died of this disease. The author also recalls that the skin is the largest organ 
of the body and has important functions for life. Aside from respiration and sweat 
secretion, it is also important in the heat-regulating mechanism and in water and 
salt metabolism. Also it plays an important part in the immunization of the body 


against infections of every kind. Ast and Ast, Chicago. 


Hemorytic Disease or THE Newsorn. A. Iancu and C. Bonctu, Paediat. danub. 


4:1 (July) 1948. 


Seven children were born of a healthy couple, of whom the father was Rh 
positive and the mother Rh negative. Their first child, a girl 7 years old, was 
healthy and well developed. All the others were boys and they all died, the second, 
third and sixth of severe jaundice within three days after delivery. The fifth 
child was delivered two months before term by cesarean operation because of 
placenta previa. 

The present report deals with the sixth child who after birth had extensive 
edema and lived only a few hours. The blood smear made during life showed a 
hemoglobin content of 33 per cent, 1,380,000 red corpuscles and 78,000 white blood 
cells. Differential counts showed a decided shift to the left and icterus gravis 
neonatorum. Autopsy revealed the presence of abundant myeloid tissue and numer- 
ous erythroblastotic foci in the liver, spleen, kidneys, lungs, heart, thymus, axillary 
and inguinal lymph nodes, adrenal glands and the muscles and connective tissues. 

Fifteen months after the birth of the child reported on the mother again 
delivered a boy in the seventh month. The infant soon died of erythroblastosis. 


From tHe AvutHors’ SUMMARY. 


Tetanus NeonatoruM. Sven Branot, Ugesk. f. leger 108:997 (Sept. 5) 1946. 


Two cases of neonatal tetanus, with death in 1, are reported. The author 
recommends treating the patients with antitoxin and chemotherapy or penicillin 
and narcotic compounds, such as tribromethanol (avertin®). Treatment with 
magnesium sulfate is considered dangerous, as it may produce respiratory paralysis ; 
the intramuscular injections are painful and may result in troublesome infiltration. 


WALLGREN, Stockholm, Sweden. 


ADRENOGENITAL SYNDROME IN THE NeEwsorN. S. J. pe Jone and A. ScHABERG, 
Maandschr. v. kindergeneesk. 15:392 (Nov.) 1947. 


A description is given of 2 infants with external feminine pseudohermaphrodism, 
with hypertrophy of the adrenal cortex. One baby had a normal penis, the othe: 
an enlarged clitoris. Both died at the age of 15 days with the picture of an 
intoxication caused by hyperfunction or hypofunction of the adrenal glands: fre- 


quent vomiting, diarrhea, drowsiness, cyanosis. The adrenal glands had a gyrose 
surface, and the zona reticularis post natalis (androgenic or x-zone) was especially 
enlarged. Possibly the masculinizing influence came from this zone. 


Van CreveLv, Amsterdam, Netherlands. 


PoLYMORPHISM IN ErytTHRosLastosis Fretauis. G. J. KLoosteRMAN, Nederl. 
tijdschr. v. geneesk. 91:3610 (Dec. 13) 1947. 


The variety of syndromes constituting erythroblastosis fetalis is insufficiently 
covered by the description of the three well known disease entities: fetal hydrops, 
icterus gravis neonatorum and congenital anemia. In the severest form of the 
disease, the fetus dies before birth (between the eighteenth and fortieth weeks 
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of pregnancy). In the majority of these cases the stillborn babies do not show 
any characteristic signs of erythrobiastosis fetalis. In 35 per cent of 203 stillborn 
infants, it was impossible to diagnose the erythroblastosis fetalis, except by the 
results of serologic tests, combined with the family history. It was possible in 
the majority of the infants who died after birth from erythroblastosis fetalis to 
diagnose the disease on purely clinical symptoms. However, in this group, too, 
in not less than 10 per cent of all cases, clinical symptoms of erythroblastosis 
fetalis were completely absent. Every child who dies before or shortly after birth 
may have erythroblastosis fetalis. The possibility of Rh sensitization in the 
family should be investigated, together with the routine syphilitic reactions 


Van Crevetp, Amsterdam, Netherlands 


CHANGES IN THE Feta Circucation at Brats. J. DAnKmever, Nederl. 
tijdschr. v. geneesk. 91:3637 (Dec. 13) 1947 


After birth, the foramen ovale and the ductus arteriosus are closed and the 
umbilical circulation disappears. It is unlikely that this is caused by changes in 
the blood pressure occurring in the pulmonary circulation at the onset of respira- 
tion. The closing of the ductus arteriosus and the umbilical artery is supposedly 
caused by active contraction; results of recent investigations support this hypothesis 
During fetal life the blood courses through the pulmonary artery and the ductus 
arteriosus; after birth it is pumped by the relatively strong muscular force of 
the right ventricle into the pulmonary artery only. This increased tension in the 
pulmonary circulation causes the closure of the foramen ovale. It is assumed 
that the vascular contraction arises from the alteration in the oxygen content of 
the blood after the first respirations 

Van Crevetp, Amsterdam, Netherlands 


Acute Contagious Diseases 


Recovery oF Virus FROM TuHroats or Potromyetitis Patients. Harotpo E 
Pearson and Gorpon C. Brown, Proc. Soc. Exper. Biol. & Med. 66:503 
(Dec.) 1947. 


The authors were able to isolate the virus of poliomyelitis from four of seven 
throat swabs and from three of nine throat washings of patients with poliomyelitis 
collected during the first three days after the onset of symptoms. In another series 
of sixteen throat washings which were collected from three to fifteen days after 
the onset of the disease, virus was isolated from 2 patients. The authors are of the 
opinion that, until evidence to the contrary is reported, it will be necessary to 
consider the throats of patients with poliomyelitis as potential sources of infection 


Hansen, Galveston, Texas 


Tue Rove or Sewace as A DissEMINATOR OF Potiomye itis Virus. C. Kine, 
Presse méd. 55:848 (Dec. 20) 1947. 


The author presents data on two heavy outbreaks of poliomyelitis in the 
Swedish epidemic of 1944. Case rates of 17.6 and 54.6 per tn thousand were 
noted. Although the water supply passed through a filtration system after being 
pumped from a contaminated lake, the case incidence in one district proved that 
poliomyelitis virus was not removed. It is to be expected that cases would develop 
downcurrent from a contaminated source, but the author points out that cases 
developed upcurrent as well and proposes the theory that some aquatic vector 


may transmit the virus 
7 Darringer, Melrose, Mass 

















5588 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


ELEcTROMYOGRAPHIC INVESTIGATION OF THE SEQUELAE OF POLIOMYELITIS. 
F. Rowmer, C. Marx and F. Iscn, Rev. neurol. 79:748 (Dec.) 1947. 


The authors describe several types of electromyographic activity in the affected 
muscles of 13 patients with poliomyelitis. With maximal contraction, two main 
types can be distinguished, “simple” and “intermediate.” 

A “simple” curve consists of isolated activity of independently functioning, 
remaining, intact motor units. The authors place “single oscillation” curves under 
this head. Such curves consist of series of spikes of variably higher amplitudes 
than those in the “simple” curve, of varying duration and of frequencies from 7 to 
96 per second. In a severly paralyzed muscle the frequencies are never over 25 
per second, 

“Intermediate” curves differ from the normal by their isolated spike activity, 
which can be designated as “grouped” and sporadic. Spontaneous electrical 
activity, or “pricking potentials,” are found in totally paralyzed muscles or those 
with “single” or “grouped oscillation” curves. 

The authors state that spontaneous electrical activity and “pricking potentials” 
are due to denervated motor units, “fibrillation” as described by Wedell. The 
“simple” curve is the result of isolated firing of dispersed intact, remaining motor 
units, whereas the high spikes of the “single oscillation curve” or the “grouped 
intermediate” type are apparently due to synchronous firing of different motor 
units. In favor of this hypothesis is the tendency of the amplitude and duration 
of the spikes of the single oscillation curves to vary inversely from one exami- 
nation to another in the same subject. The authors advance the hypothesis that 
synchronization is as much a result of the physiologic malfunctioning of anterior 
horn cells, due to impaired nutrition of the motor neuron at the site of the disease 
process, as of reinnervation of multiple motor units by surviving axons. 


Lecavit, Washington, D. C. [Arca. Nevrot & Psycutat.] 


CaprLLary Resistance IN Scartet Fever. F. Varca, Paediat. danub. 4:144 
(Sept.) 1948. 

Investigations were made on 120 patients with scarlet fever to determine the 
variations in capillary resistance by the methods of Borbély and Rumpel and 
Leede. In the first week of the disease, capillary resistance was invariably found 
to be decreased. The lowest value was reached on the day the eruption appeared. 
From then on the resistance gradually increased and about the seventh day it 
reached the lowest level of normal. Values became normal in most patients in the 
second or third week. 

Conclusions cannot be drawn concerning the relation of the variations in resis- 
tance to the occurrence of complications. No changes were observed in capillary 
permeability in the first week; in spite of the low resistance, Borbély’s method 
gave more precise information about capillary resistance than that of Rumpel and 
Leede. However, the statement of the latter authors that resistant capillaries 
indicate the absence of scarlet fever was confirmed. 


From THE AvuTHoR’s SUMMARY. 


MANAGEMENT oF Orrtis Due to Scartet Fever 1n Cuitpren. J. TamAst and 
E. Gyércy, Paediat. danub. 4:161 (Sept.) 1948. 

The data on scarlet fever of the First Pediatric Department of the University 
of Budapest, Hungary, covering the last three years are discussed from the otologic 
point of view. Early diagnosis and constant cooperation of otologist and pediatrician 
during the entire course of the disease are necessary. 
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In patients with acute otitis after myringotomy sulfathiazole was given. In 
children below 3 years of age 0.2 Gm. per kilogram of body weight and in those 
over 3 years 6 to 8 tablets daily were administered every three or four hours day 
and night for three days. If the fever did not cease, mixed human serum was also 
given intramuscularly, 30 cc. twice and 20 cc. once to small! children and 30 to 40 
cc, three times to older children, with an interval of one day between injections. 
If the otitis persisted, sulfathiazole treatment was repeated every seven to ten 
days and serum therapy every two weeks. In case of anemia three to five trans- 
fusions of whole blood were given instead of the serum. In malignant cases, 
penicillin was administered in the usual dosage. 

Fifty-seven of 65 patients made an uneventful recovery; 3 children were dis- 
charged with chronic otitis; in 5 children operation became necessary. Three 
patients of the last group were admitted to the hospital in an advanced stage of 
otitis due to scarlet fever. The operation was combined with local penicillin 
therapy. After removal of the diseased bone, the wound and, through the aditus 
and the auditory canal, the tympanic cavity were treated with penicillin solution. 
The wound was closed with clips which could be removed after two to four days 
Eight to ten days later, dressing was no longer necessary. Suppuration usually 
ceased a few days thereafter and complications were never observed. The pro- 
cedure is advantageous in that the discharged patient is not a source of infection 
and does not need further care. Besides, less dressing material is necessary and the 
cosmetic result is also excellent. Faom tue Avutnoas’ Summary. 


WATERHOUSE-FRIDERICHSEN SYNDROME (EptpemMic CEREBROSPINAL MENINGITIS). 
Haakon Storm Maruisen, Tidskr. f. d. norske legefor. 66:468, 1946. 


A case of Waterhouse-Friderichsen syndrome is reported in a boy, aged 5 years. 
The signs and symptoms were typical: After several weeks with a common cold, 
he suddenly became ill with fever, dyspnea, adynamia and, later, cyanosis, purpuric 
spots on the skin and rapid downhill course with fatal termination fourteen and 
a half hours from the beginning of the illness. The spinal fluid was normal. 
At the postmortem examination, meningococci were recovered from the blood. 
Gross hemorrhage was observed in both adrenal glands. In another case of 
meningococcic septicemia in a child, aged 15 months, the symptoms and signs 
were identical, but at the postmortem examination, the adrenal glands were 
observed to be without any gross hemorrhage. Both children were treated with 
penicillin, The author maintains that the adrenal bleeding is only an inconstant 


sign in Waterhouse-Friderichsen syndrome. Wattensw Stechhoie Swedes 
G ,s im, Sweden, 


ComPLicaTIONS IN RupELLA. Arne NYJA, Tidskr. f. d. norske legefor. 66:775 
(Dec. 15) 1946. 


Thrombopenic purpura occurring with rubella in a 2% year old girl with 
recovery after one month and in a girl 9 years of age who recovered in a week 
is described. In another child with rubella, a 12 year old girl, cerebral symptoms 
were displayed on the third day after the development of the exanthem, and she 
died three days later. At the postmortem examination, there were cerebral edema 
ard hyperemia and scanty lymphocytes in the leptomeninges. The ganglion cells 
in several parts of the cerebrum showed signs of acute degeneration, and there 


was bleeding in the dentate nucleus. Wazicarn, Stockholm. Sweden 
ALLGREN, $ yim, Swede 
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CONGENITAL MaLrormMations Due to Marernat Rusecta Durinc tHe First 
Montus or Gestation. Henrik Hace stam, Tidskr. f. d. norske leger 
66:777 (Dec.) 1946. 


Two infants, aged, respectively, 2 and 44% months, with malformations of the 
ear and eye in the first and of the eye (cataract) and the heart in the second, 
are described. In the first, the mother had had rubella (medical diagnosis) in the 
thirteenth and fourteenth weeks of gestation; in the second, the mother had had a 
general macular exanthem in the fourth week of pregnancy but did not consult 


a physician. Wattecren, Stockholm, Sweden. 


PoLiomyeitis in A Newnorn INFANT. Sven Branot, Ugesk. f. leger 108:265 
(March 14) 1946, 


The infant became ill on the eighth day of life. Paralysis was demonstrated 
on the thirteenth day, and it died five days later from respiratory failure. Two 
days before death the spinal fluid contained 128 to 155 principally mononuclear 
cells per 3 cu. mm. and 50 mg. of sugar per hundred cubic centimeters; globulin 
was not increased. Observations at postmortem examination confirmed the clinical 
diagnosis. There was no case of typical poliomyelitis in the infant’s environ- 
ment, but the mother had fever and headache on the tenth day after delivery, 
which took place at a private maternity home. 

WaALtcREN, Stockholm, Sweden. 


Typrnc or DipwtHeria Bacttir in Crirnicat Diputuerta. E. AMUNDSEN, 
C. A. Lassen and others, Ugesk. f. lager 108:499 (May 23) 1946 


During the winter 1943-1944, a total of 403 patients with diphtheria were 
treated in the Blegdam Hospital in Copenhagen, Denmark. Seventy per cent of 
the patients were adults, probably because of the fact that more than 90 per cent 
of the school children were vaccinated. In 133 patients the disease was caused by 
the mitis type of Corynebacterium diphtheriae and in 141 by the gravis type 
Of the former 6 per cent died and of the latter 14 per cent. The incidence of 
severe attacks was 15 per cent in the mitis group and 27 per cent in the gravis 
group. Patients who had had diphtheria previously did not fare any better than 
unvaccinated patients ; such persons should, therefore, be vaccinated. Of the patients 
with severe diphtheria, 85 per cent showed pathologic electrocardiographic changes 
Any type of electrocardiographic change may be observed, and changes may 
disappear if the patient survives. Persisting electrocardiographic changes are rare, 
The spinal fluid was examined in 73 patients; in 51 slight changes were noted, 
mostly in the form of a mild increase in protein but in some cases combined with 


moderate mononuclear pleocytosis. Watucren, Stockholm, Sweden 


Acute Infectious Diseases 


Teuree Cases or Tick (DERMACENTOR VARIABILIS SAY) PARALYSIS IN VIRGINIA. 
CaroLtyn Moore McCue, J. B. Stone and Lee E. Sutton Jr., Pediatrics 
1:174 (Feb.) 1948 
Three cases of tick paralysis have been seen in Virginia in the last two years 

They presented the usual picture of an ascending nonpainful paralysis in an 

afebrile but irritable child. The results of blood counts, urinalyses and spinal 

fluid examinations were normal. The condition in 1 child had advanced to the 
stage of facial paralysis, dysphagia and severe respiratory weakness, and the child 
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was in the respirator for two days. The others had only weakness of arms, legs, 
neck and trunk. Removal of a tick from the scalp was followed in all by complete 
recovery in two to three days. One tick was identified as Dermacentor variabilis 
Say. The similarity of the paralysis to poliomyelitis makes it imperative to 
consider the tick as an etiologic factor in all instances of ascending paralysis 
A brief history of the disease and a discussion of its transmission, distribution, 
diagnosis and treatment are presented, with a summary of 10 other cases in New 
York, North Carolina, South Carolina, Georgia and Kentucky. Many cases 
have been reported in the western United States, Canada and Australia, but the 
10 summarized are the only ones other than ours reported as occurring east of 
the Mississippi River. From tHe AutHors’ SUMMARY 
Para-AMINOBENZOIC ACID IN THE TREATMENT oF Rocky Mountain Sporrep 
Fever: A Report or Its Use 1x Seventeen Cases. Sipney Ross, 
Preston A. McLenvon and Huca J. Davis, Pediatrics 2:163 (Aug.) 1948 


A series of 17 patients with Rocky Mountain spotted fever managed at Chil- 
dren’s Hospital, Washington, D. C., during 1946 and 1947 received paraamino 
benzoic acid. There were no deaths in this series, and it was considered that the 
morbidity, toxicity and duration of the disease were much less than in previous 
years when no paraaminobenzoic acid was used A compilation of the cases 
reported thus far in the literature in which the drug was administered redeals 
that there haves been only 3 deaths among 51 cases, or an over-all mortality rate 
of 5.9 per cent. 

It is to be emphasized that the earlier the initiation of therapy with para 
aminobenzoic acid, the better the results. If use of the drug could be initiated 
within two to four days after the onset of the disease, a rapid recovery may be 
anticipated. It is difficult to define the limits within which salutary effects may 
be expected from the drug; however, less favorable therapeutic effects were noted 
when administration of the drug was started after the seventh day. 

Paraaminobenzoic acid is excreted rapidly in the urine, so that at the end of 
two hours, little or none of the drug is demonstrable in the blood. Relatively 
large doses (0.6 to 1.0 Gm. per kilogram of body weight per twenty-four hours) 
in a two hour schedule of divided doses is recommended for children. An attempt 
should be made to maintain a blood level between 25 and 40 mg. per hundred 
cubic centimeters. Daily levels of paraaminobenzoic acid and white blood cell 
counts should be determined during therapy. If the white blood cell count goes 
below 3,000, discontinuation of treatment with the drug is deemed advisable. Para 
aminobenzoic acid has a tendency to produce a transitory increase in the positivity 
of cephalin flocculation during therapy; the significance of this observation is not 
apparent at present. 

During administration of paraaminobenzoic acid, a reducing substance was 


frequently noted in the urine. This was considered to be a henzoylglucuronide 


resulting from the conjugation of paraaminobenzoic acid with glucuronic acid 


From tHe AutTHnors’ SUMMARY. 


Tue TREATMENT OF TETANUS Report or Two Cases wits Criticat Com- 
MENT ON New Tuerapeutic Resources. Ruta G. Harris, Tuomas F 
McDermott and Fernanp L. Montreutt, Pediatrics 2:175 (Aug.) 1948 


The cases of 2 patients with tetanus are presented in detail. One patient was 
severely ill and the other moderately so. Both were treated with large doses of 
antitoxin, curare, penicillin and sulfadiazine, tracheotomy and sedation. In the 
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first patient, thiopental (pentothal®) sodium was used for continuous sedation for 
fifteen days, supplemented with paraldehyde, chloral hydrate and phenobarbital 
sodium. In the second patient, thiopental sodium was needed during only the 
first three days of illness. Both patients recovered. 

Thiopental sodium was chosen because of its prompt action when given by 
vein, minimal toxicity to the liver and noncumulative effect. Some degree of 
tolerance was noted and other sedatives were added to supplement its effect. 

D-tubocurarine chloride N. N. R. in wax and peanut oil (1 cc. = 30 mg., or 
175 wnits) was given intramuscularly daily to aid in diminishing peripheral 
irritability and to supplement the sedative effect. A clearcut evaluation of its 
beneficial effect is impossible because of the small series of cases and the number 
of other agents hitherto untried in this disease. 

Tracheotomy was used in these patients prophylactically to prevent fatal laryngo- 
spasm and therapeutically to provide an adequate airway and exit for accumulated 
thick, gelatinous secretions. Few reports of its use in this disease have appeared 
in the literature. It was felt that the procedure greatly benefited these patients. 
Adequate, regular aspiration of the traclieotomy tubes was found to be mandatory 
while the patients were severely ill and while deep sedation was required. It was 
observed that oxygen under positive pressure could be administered through the 
tracheotomy tube for respiratory arrest while the patient was under sedation 
with curare and thiopental sodium. A simple apparatus for this purpose is 


described. From tHe AutHors’ SuMMARY. 


IMMUNCLOGIC AND BrocuEMIcAL Stupies IN INFANTS AND CHILDREN WITH 
SpectaL Rererence to Rueumatic Fever: I. Tae Rove or Generic 
Suscertipitity. May G. Witson, Pediatrics 2:239 (Sept.) 1948. 


Certain persons are more susceptible than others to many conditions. In recent 
years it has become clear that susceptibility of the host is an important factor in 
the pathogenesis of rheumatic fever. It was concluded from genetic and epi- 
demiologic studies that susceptibility to rheumatic fever is on a genetic and age 
basis. 

A direct result of long term observation of rheumatic families over a period 
of thirty years is the availability for exploratory studies of a second generation 
of children of known hereditary background. This group includes children from 
families in which one or both parents are rheumatic or in which neither parent 
is rheumatic. In this group there are normal (insusceptible), susceptible and 
rheumatic children. 

As a working hypothesis, it seemed reasonable to postulate that in a susceptible 
child, abnormal physiologic, chemical, immunologic or hormonal responses might 
be observed. Differences might then be observed in certain reactions between 
the normal group and a group containing a high proportion of genetically susceptible 
children. This approach does not conflict with the concept that exogenous factors, 


irrespective of their nature, may also be operative. If the nature of the endogenous 
factors were known, the role of possible exogenous agents would be clarified. 


The studies which have been completed on complement titers and electrophoretic 
patterns represent attempts to evaluate immunologic responses and possible differ- 
ences in serum protein patterns among normal, susceptible and rheumatic children. 
Other pilot studies are in progress. While it is recognized that the basis for these 
studies is speculative, the advances in biochemical genetics in recent years offer 
justification for this approach. It is hoped that some information will be obtained 
concerning the nature of the hereditable factors responsible for susceptibility to 


rheumatic fever From THE AutTHor’s SUMMARY 
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ImmuUNoLocIC AND Brocnemicat Srupies rn INFANTS AND CHILDREN WITH 
Specta, Rererence to Raeumatic Fever: Il. Compremenr Titers 1n 
Normat Conprrions. Pavut F. peGara and Henry P. Gotpserc, Pediatrics 
2:242 (Sept.) 1948. 


Complement was titrated by the “50 per cent hemolysis method” in 128 serums 
from 107 children (age range, 3 days to 15 years) who were well at the time of 
the test and for a preceding four week period. Titers ranging from 0.0040 to 
0.0069 cc. were found in 83.5 per cent, higher titers in 6.3 per cent, and lower titers 
in 10.2 per cent. The mean titer was 0.0053 to 0.00115 cc. There was no rela- 
tionship between complement activity and age, sex or season at which the specimen 


was obtained. " se 
From tHe Avtnors’ SUMMARY. 


ImmuNoLocIC AND Brocuemicat Stupres tN INFANTS AND CHILDREN WITH 
Spectat Rererence to Rueumatic Fever: Ill. Comptement Trivers tn 
ApnorMAL Conprtions. Paut F. peGara and Henry P. Gorpperc, Pedi- 
atrics 2:248 (Sept.) 1948. 

Complement was titrated by the “50 per cent hemolysis method” in 421 serums 
from 330 children (age range, 3 days to 15 years). Complement activity was not 
influenced by antecedent illness. Low complement titers were reported in approxi- 
mately 25 per cent of 75 normal children who were sick at the time of the test 
Approximately 25 per cent of 29 patients with active rheumatic fever had low 
complement titers. No evidence was obtained to indicate that complement activity 
is a factor in hereditary susceptibility to rheumatic fever. 


From tHe Autnors’ SuMMARY. 


Diseases of Blood, Heart and Blood Vessels and Spleen 


Oxycenation Stuptes 1n ConcenrtaL Putmonary Stenosis. G. GuivicKkson, 
J. O. Eram, Marcaret Hamm™onp, J. R. Patne and R. L. Varco, Am. Heart 
J. 35:940 (June) 1948. 


The recording oximeter was used to measure changes in arterial oxygen satura- 
tion in 10 cases of tetralogy of Fallot. Detailed studies of 2 cases are presented. 
The observations showed immediate increase in arterial oxygen saturation and 
decrease in the saturation time after establishment of a systemic-pulmonary arterial 
shunt. The significance of alterations in the saturation time is discussed and a 
possible explanation presented. 

The recording oximeter provides instantaneous information concerning arterial 
oxygen saturation during the course of surgical procedures involving the great 
vessels and can provide the surgeon and anesthetist with valuable guides to the 
condition of the patient during anesthetization. 


From tHe Autuors’ SuMMARY. 


Hic VentricuLcar Serprat Derect wita Siicut DextTroposition or THE AORTA 
(EIsENMENGER Type) Wuaicnh Presentep tHe CLINICAL FEATURES OF 
Patent Ductus Artertosus. W. W. Hurst and F. R. Scnemm, Am. 
Heart J. 36:144 (July) 1948. 


The authors report a case of high ventricular septal defect, together with slight 
dextroposition of the aorta, which presented the clinical features of patent ductus 
arteriosus. A harsh basal systolic murmur with a loud diastolic murmur was heard 
most intensely in the second intercostal space to the left of the midsternal line. 
The blood pressure was 90 systolic and 50 diastolic. The roentgenogram showed 
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enlargement of the heart and a prominent pulmonary conus, with increase of the 
bronchovascular markings. 

In addition to the ventricular septal defect and overriding aorta, the autopsy 
revealed that the right aortic cusp was dilated, roughened and calcific, and that 
the middle cusp of the pulmonary valve was slightly asymmetric on its left border. 
The authors are of the opinion that these valvular deformities may help to explain 
the unusual character of the murmurs present. 


From tHe AuTHoRs’ SUMMARY. 


ANALYSIS OF MALFORMATIONS OF THE HEART AMENABLE TO A BLALOCK-TAUSSIG 
Operation. Hecen B. Taussic, Am. Heart J. 36:321 (Sept.) 1948. 


The Blalock-Taussig operation is of benefit to any patient who lacks an adequate 
pulmonary blood flow, provided the structure of the heart is such that it is able 
to adjust to the altered circulation. 

Experience has shown that a patient with tetralogy of Fallot can adjust to the 
altered circulation. The other types of malformation which have been improved 
by operation are those with a cardiac contour similar to that of a tetralogy of 
Fallot with left axis deviation, those with partial rotation of the heart on its 
axis, possibly those with “pure” pulmonary stenosis and an auricular septal defect 
and a few with unusual arrhythmias. In atypical cases an effort is made to 
determine whether the condition is such that the patient can be helped by increasing 
the circulation to the lungs. 

The six criteria essential for successful operation are: 1. The primary diffi- 
culty must be lack of adequate pulmonary blood flow. 2. There must be a 
pulmonary artery to which to anastomose the systemic artery. 3. A systemic 
artery must be available for the anastomosis. 4. The difference in pressure 
between the systemic and pulmonary circulations must be sufficiently great for 
blood to flow from the aorta to the lungs. 5. The structure of the lungs must be 
such that the patient can tolerate the collapse of one lung and the temporary 
occlusion of one pulmonary artery. 6. The structure of the heart must be such 
that it can adjust to the altered circulation. The methods for the determination 
of each of these factors are discussed. 

In an analysis of the structure of the heart, it is emphasized that (1) venous 
blood must be directed to the systemic circulation, (2) the increased volume of 
oxygenated blood which is returned from the lungs must be able to reach the 
aorta, (3) the structure of the heart must be such as to permit the continuous 
circulation of the blood at an accelerated rate and (4) the structure of the heart 
must also be such that the operation does not cause progressive cardiac enlargement. 
Each of these factors is analyzed. 

The effect of the altered circulation on the size of the heart is discussed in 
the light of the long time results of the operation. Less than 5 per cent of the 
patients showed progressive cardiac enlargement or died of cardiac failure. Thirty 
per cent showed no increase in heart size. Thirty per cent showed increase in 
heart size during the first three weeks after operation and then adjusted to the 
load, and 30 per cent showed cardiac enlargement between the time of discharge 
from the hospital and the six month check-up and thereafter showed no further 
increase in heart size 

In general, the results from the use of the subclavian artery, as estimated by 
the oxygen saturation of the arterial blood, the red blood cell count and the 
hemoglobin level, have been as beneficial as those from the use of the innominate 
artery for the anastomosis; moreover, the former group of patients showed less 


increase in the size of the heart. 
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A child with a tetralogy of Fallot has a 90 per cent chance of being greatly 
improved by the operation and an equally good chance of maintaining that 


SeIgrOvEMeM, From tHe Autuor’s SumMaRY. 


Criosure or Derects 1n Carpiac Serta. Gorpon Murray, Ann. Surg. 128:843 
(Oct.) 1948. 


Cardiac septal defects present a challenge to the surgeon. Attempts at closure 
have been carried out experimentally and in clinical patients. Results of operation 
have shown moderate improvement. This fact suggests that further study might 
produce better results. The demonstration that further investigation can be done 
with safety is probably the chief feature of the present work 


Four case reports are given. Bantin, Omaha 


Systemic RETICULOENDOTHELIAL GRANULOMA. Cart W. LayMon and Joun J 
Sevenants, Arch. Dermat. & Syph. 57:873 (May) 1948, 


The authors call attention to the cutaneous manifestations of systemic reticulo 
endothelial granulomas. They agree with the current concept that Letterer-Siwe 
disease, Schiller-Christian disease and eosinophilic granuloma are variants of 
the same basic disease process. Letterer-Siwe disease, because of its rapidly fatal 
course, usually does not show the lipidization of lesions seen in the more protracted 
Schuller-Christian disease. The bone lesions in the three diseases are clinically, 
roentgenographically and histologically indistinguishable 

The absence of lipophagic foam cells in many of the lesions of Schiller 
Christian disease, especially in those cases of short duration, and the fact that 
lipemia is hardly more constant in Schiiller-Christian disease than in the other 
reticuloendothelioses, cast doubt on the correctness of considering Schiiller- 


Christian disease as a primary disturbance of lipid metabolism. 


The cutaneous lesions are subject to considerable variation. In the Letterer- 
Siwe type there is a decided tendency toward cutaneous hemorrhage. Necrotic oral 
lesions have also been reported. In the Schiiller-Christian type the commonest 
eruptions are the diffuse papular or seborrhea-like types. Eosinophilic granuloma 
of the skin is characterized by nodules, placques or tumefactions. The lesions may 
be smooth, ulcerated or verrucous and may be located on various parts of the body. 
The authors present 2 detailed case reports of Schiiller-Christian disease, both of 
which included a seborrhea-like eruption on the face and papular lesions on the 
trunk. The lesions on the trunk simulated keratosis follicularis. A detailed dis- 


cussion of the literature on the subject is presented Kemes lows Cle 


OTOLARYNGOLOGIC MANIFESTATIONS OF THROMBOPENIC PuRPURA. SamueL L 
Fox and G. Brooxs West Jr., Arch. Otolaryng. 47:501 (April) 1948. 


A 6 year old boy with a severe nosebleed was found to have thrombopenic 


rps. Kripa, Evanston, Ill 


SurcicaL TREATMENT OF THE Patent Ductus Arterrosus: Report or Frve 
Cases. H. H. Brapsuaw, Wiwiam L. Mottrneaux and Meprorp C 
Bowman, Arcu. Surg. 83:489 (Nov.) 1946 


The authors add 5 cases of patent ductus arteriosus in which operation was 
performed. It is significant that all the patients were young adults and that 4 of 


the 5 patients had subacute bacterial endarteritis complicating their congenital 
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cardiac disease prior to operation. The same 4 patients had preoperative embolic 
accidents, the chief site being the lung, There was 1 death in the group. Penicillin 
was satisfactorily used in controlling the septicemia in the last few patients. 


Katser, Rochester, N. Y. 


Metiuop or Correction or Ectoria Corpis. Joun F. Burton, Arch. Surg. 
54:79 (Jan.) 1947. 


Two cases of ectopia cordis in which the congenital defect impaired the growth 
and development of the children are described. Surgical operations were under- 
taken to repair the sternum in several stages. The plastic operations accom- 
plished their purpose; both children made a satisfactory recovery and showed 


development along normal lines. Watexn. Rochester, N. Y¥ 


SuLruypryt Comrounns AND THE SICKLING PHENOMENON: A PRELIMINARY 
Report. Lewis Tuomas and Cuanpvier A. Stetson Jr., Bull. Johns Hopkins 
Hosp. 83:176 (Aug.) 1948. 


This is a study on the effect of a variety of reducing agents on sickle cells with 
the purpose of devising a dependable means for the rapid diagnosis of sickle cell 
disease. 

The simplest and most rapidly active agent tested was the saturated solution 
of hydrogen sulfide. A drop of the reagent mixed with a drop of blood on a slide 
produced sickling of a majority of cells in fifteen minutes, and frequently sickling 


was complete in five minutes. Lytrie, Los Angeles 


Tae Carptac Mecnanism Durinc ANESTHESIA AND OPERATION IN PATIENTS 
witn ConcenitaL Heart Disease anp Cyanosts. Rosert F. ZrIecier, 
Bull, Johns Hopkins Hosp, 83:237 (Sept.) 1948. 


The purpose of this study was to determine the mechanism, significance and 
management of the cardiac arrhythmias occurring during anesthetization and 
operation in children with congenital heart disease and cyanosis and to determine 
the preterminal cardiac mechanism in the children who die during this period. The 
importance of the latter is established by the relatively high incidence of death 
during operation. 

The article cannot be abstracted satisfactorily. It should be read by those 
interested. There are 10 figures, 4 tables and 35 references. 


Lyttye, Los Angeles. 


Tue Present Status or Surcery in Concenitat Heart Disease. Joun C. 
Jones, California Med. 66:341 (June) 1947. 


In 1945, Blalock and Taussig reported a successful technic for anastomosing a 
systemic artery to the pulmonary artery to accommodate for the stenosis of the 
pulmonary artery in the tetralogy of Fallot. A child with this disorder is com- 
monly called a “blue baby.” The tetralogy is characterized by (1) pulmonary 


stenosis or atresia, (2) dextroposition of the aorta, (3) high interventricular septal 


defect and (4) right ventricular hypertrophy. 

More recently, Crafoord and Nylin, of Stockholm, Sweden, and Gross, of 
Boston, have independently resected and anastomosed coarctations of the aorta, 
with cures resulting 
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The ease of surgical treatment with a low mortality rate in the noninfected, 
uncomplicated cases is an argument for the interruption of the shunt of the ductus 
arteriosus before the patient acquires a bloodstream infection 


Pryor, Redwood City, Calif. 


Tue Boop ry Inrancy. Leonarp Finoray, Arch. Dis. Childhood 21:195 (Dec.) 
1946, 


The hemoglobin and red blood cell concentrations are lower in the fetus than 
in the child, These concentrations increase considerably within the first few hours 
after birth. For this increase no adequate explanation can be given. 

After the initial postnatal increase in hemoglobin and red cell concentrations, 
there is a gradual fall during the first three months of life. There is no evidence 
of increased hemolysis during the neonatal period; in fact, the reverse occurs. 
Increased hemolysis is, therefore, not the prime factor in the causation of icterus 


neonatorum. 

The fragility of the red cell in the newly born child is diminished in compari- 
son with that during fetal life and later childhood. Nucleated red cells and 
reticulocytes, while abundant during fetal life, rapidly disappear from the circu- 
lation in the newborn child. Their persistence suggests some abnormality, ¢. g., 
the presence of the Rh factor. 

The administration of iron to the diet of the full term and premature healthy 
child causes a slightly earlier and higher postneonatal rise in both hemoglobin 
and red blood cell concentrations than occurs without any medication. The improve- 
ment in the hemoglobin and red ceil concentrations from the administration of 
iron in the full term and premature healthy infant is only temporary; by the 
time the child is 1 year old there is no statistical difference in the blood pictures 


between the treated and the untreated infants. Keuty, Milwaukee. 


Mran Dtameters or Rep Brioop Cetts 1x Curmpnoop (Pryper’s Metnop). 

Enrico Imopa, Policlinico inf. 15:398 (Sept.) 1947. 

After a review of the methods for obtaining values for the diameter of the 
red corpuscles in infancy, the author examined the blood of 926 subjects by the 
method of diffraction of Pijper. The results obtained were as follows: 

There is rapid disappearance of macrocytosis in the first six months of life; 
the mean diameter of the cells is reduced to the normal values for the adult; 
erythrocytes of a larger diameter persist through the period from birth to 6 years 
of age and show a slow reduction in the following years. 


From tHe Autuor’s ApsTRAct. 


Genesis or Basornit Leuxocytes or tHe Bioop. ANsetmo CALAMARrt, Riv 

di clin. pediat. 45:425, 1947. 

This is a description of a rare case of mast cell leukemia (myeloid leukemia 
with the presence of basophil cells) in a girl 8 years old. The author fully describes 
the clinica! course, refers to the available data in the literature on this rare disease 
of the blood and discusses the various theories on the genesis of the basophil 
leukocytes of the blood. 

On the basis of an accurate study and the results obtained from examinations 
of the blood and the bone marrow of this child, the author states his opinion that 
the most acceptable theory of the genesis of this disease is that of Herlich, Nageli 
and Ferrata, who attribute the origin of the basophil leukocytes to the bone marrow 


From tHe AutHor’s SUMMARY 
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Anemia In Twins Nourisnep wits Goat's Mick. Witty TANGHERONI and 
Giovanni Pexorto, Riv. di clin. pediat. 45:540 (Sept.) 1947. 


Two different types of anemia in twins, fed with goat’s milk, are reported. In 
1 child, the blood picture was of hyperchromic, macrocytic anemia (Biermer’s 
type), while in the second a hypochromic type of anemia was demonstrated. 

According to the authors, the first type of anemia may be due to alterations 
in blood cells related to folic acid deficiency. For the hypochromic anemia, defi- 
ciency of the amino acids, with secondary lowering of the hemoglobin concentra- 
tion, may be the cause. 

In any case, the constitutional basis may play its own part in these types of 


7 at From tHe AutHors’ SUMMARY. 


Curonic Cor Putmonate. Roserto Scurrrrin ©., Rev. chilena de pediat. 1:39 
(Jan.) 1947, e 
The author discusses the pathogenesis, symptomology and medical and surgical 
treatment of chronic cor pulmonale. He reports in connection with his discussion 
a case of rheumatic valvulitis in a girl, 12 years old, who at autopsy was shown 


to have multiple pulmonary infarcts Wstsent, Sen Antonin Texte. 


THROMBOPENIC Purpura (Wervuor’s Disease). Fuentes A. Zora and Seru- 
tvepa B,. Hayver, Rev. chilena de pediat. 7:471 (July) 1947. 


The report is based on a study of 35 cases of thrombopenic purpura (Werlhof’s 
disease) occurring in children between 2 and 1] years of age. Of these, 21 were 
boys and 14 girls. Among the hematologic signs, the authors give fundamental 
importance to the diminution in the number of thrombocytes. They observed a 
relationship among thrombopenia, hemorrhages and the reaction to the capillary 
resistance test, but they comment that in some cases the association of these signs 
may be absent. They stress the importance of marrow biopsy, which permits a 
differentiation of this disease from other hemorrhagic disorders, and they also 
stress the importance of a careful study of a marrow biopsy specimen in cases 
in which splenectomy is contemplated. Their report includes a presentation of 4 
cases with splenectomy with favorable outcome. The indications for splenectomy 
are given, and the importance of searching for superfluous splenic tissue is 


“mphasi . . P ‘ 
emphasized Katisk1, San Antonio, Texas 


Diseases of the Gastrointestinal Tract, Liver and Peritoneum 


\cute Imtussuscerrion tn INFANCY AND CuitpHoop. F. H. Macney, Min- 
nesota Med. 30:257 (March) 1947 


This paper represents a study based on 56 cases. The youngest child in this 
series was 744 days old and the oldest 12 years. The author is of the opinion that 
the high mortality universally reported indicates that further investigation is needed 
for a more general early recognition of this condition, as well as an earlier resort 
to surgical treatment. He has made an effort to reduce the mortality rate and has 
succeeded in that during the first years of the study it was 46.7 per cent and during 
the last five years only 11.8 per cent. 

The improvement in the results during the more recent years is due to many 
factors, The early diagnosis based in part on the cardinal symptoms, namely, inter- 
mittent colicky pain, vomiting and bloody stool, and surgical intervention without 
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delay are without doubt of most importance. The improvement in surgical technic 
plays a great part. The work of the pediatrician in preparing the patient for 


operation and in caring for him after operation is so important that every child 


should have the benefit of this coordination. The more recent adjuncts to surgical 
treatment, such as whole blood, blood plasma and the Wangensteen decompression 
tube, are vital in bringing down the death rate due to intussusception. 


STOESSER, Minneapolis. 


OBSERVATIONS ON A Famicy Epipemic or Inrecrious Hepatrris. Henry G 
Kunkxet and Cuartes L. Hoactann, New England J. Med. 286:891 (June 
12) 1947, 


The serial occurrence over a period of five months of 9 cases of infectious 
hepatitis in a single family is described. Contact was found to be the probable 
mode of spread in this outbreak. 

Determinations of sulfobromophthalein retention and thymol reactivity of the 
serum proved to be valuable aids in the detection of nonicteric cases. The thymol 
turbidity reaction, because of its prolonged clevation, was of special value in an 
epidemiologic study. 

Spider angiomas, which develop during an acute attack of infectious hepatitis, 
were observed in 5 cases. The sudden oriset and delayed disappearance of this 
physical sign are described. It proved to be helpful in corroborating the diagnosis 
in 2 cases. 

In 6 children clinical evidence of jaundice did not develop. The severity of the 
illness and the presence of jaundice showed a definite relation to the age of the 
children, the disease being milder in those of the younger group. 


From tae AvutHnors’ SUMMARY. 


SuppHrenic Asscess Fottowrnc Primary Ciosure For Pronipat Sinus 
Evziotr S$. Hurwitt, New England J. Med. 237:398 (Sept. 11) 1947, 


A case of pilonidal sinus treated by excision and primary closure is presented 
The postoperative course was characterized by a fulminating retroperitoneal 
cellulitis, right subphrenic abscess, bronchopleural fistula and empyema. Although 
recovery was ultimately effected, a fatal issue was narrowly averted. 

It is suggested that the primary closure of pilonidal wounds be reserved for 
cases conforming to limited criteria. In the hands of the less experienced surgeon 
or in the presence of recent inflammation, the procedure of total excision, packing 
the wound widely open and permitting healing by granulation may be indicated 


From tHe AUTHOR’s SUMMARY. 


Primary Frrepcanper-Bacitius PEritonitis Me.tvin P. Osporne, New 
England J. Med. 238:361 (March 11) 1948 


The author reports a rare case of primary generalized peritonitis due to the 
Friedlander bacillus (Klebsiella pneumoniae). This organism is seen more fre 
quently in peritonitis secondary to a perforated bowel or appendix, usually in 
conjunction with other organisms, and it is related to the coliform group 

Attention is called to the probable misconception that this bacillus exists chiefly 
as a pathogen in the respiratory tract. The inference is made that combined strep 
tomycin and sulfadiazine therapy is better than treatment with either one alone 


or the use of penicillin, to which it is resistant Ciemneeinss Dinan 
, ; ’ - 
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Tae Treatment or Frerosis or THE PANCREAS IN INFANTS AND CHILDREN. 
Cuaries D. May and Cuaries Upton Lowe, Pediatrics 1:159 (Feb.) 1948. 


This is a report on 110 patients with fibrosis of the pancreas who have been 
treated at the Infants’ and Children’s Hospitals, in Boston. Recently, these patients 
have been reviewed in an effort to determine which therapy had been most helpful, 
with ‘particular attention to our 40 living patients. 

It is important to keep in mind that there are two major components to this 
disease which require therapy: (1) the nutritional deficiency which is related, 
to a large extent, to the lack of the enzymes from the pancreas, and (2) the 
pulmonary lesion composed in part of a basic pathologic involvement and in part 
of superimposed low grade infectiom, As experience accumulated, the authors 
were impressed that many patients with mild pulmonary involvement came at 
2 years or more of age with an extraordinary preservation of their nutrition, 
even though they had had no special dietary treatment or treatment with pancreatin. 

In a search for the ideal diet, a series of balance periods were performed in 
patients of all ages using ordinary diets, low fat diets, with and without the 
addition of pancreatin, and also the casein hydrolysate foods. The absorption of 
fat and protein was measured in these patients, and it was found that there was 
a great reduction in efficiency of absorption of fat and protein. Commonly, only 
60 to 70 per cent of the protein and 40 to 60 per cent of the fat were absorbed, 
in contrast to the almost complete absorption that occurs in normal persons. 
When patients were allowed to consume all they wished of an ordinary well 
balanced diet, their greatly enhanced appetites usually led to intakes much above 
the normal. This compensated for the decrease in efficiency of absorption and 
allowed the absolute retention of nitrogen to be within the normal range. There 
was no relation between the amount of fat excreted in the feces and the nitrogen 
retained or the percentage of nitrogen absorbed, and no basis could be found for 
the exclusion of fat from the dict. 

In all patients the onset of the disease appeared to be at birth or shortly 
thereafter. In those patients in whom pulmonary symptoms were minimal or late 
in their appearance the nutritional state was surprisingly good. In contrast, those 
patients in whom the pulmonary lesions were serious and appeared early showed 
severe malnutrition. The clinical course of the patients was dependent on the 
degree of pulmonary involvement. 

Fluctuation in the gain in weight is related to variation in the pulmonary 
lesions rather than to’ changes from one diet to another. Gains in weight have 
been as good on unrestricted, balanced diets as on any other type of diet, with 
or without administration of pancreatin. An exception to this point of view is 
that during the first three months of life these patients frequently show little or 


no gain when consuming an unrestricted quantity of an ordinary modified milk 
preparation. During this period use of a casein hydrolysate food may prove nec- 
essary, although we have no data to substantiate this. 


It may be emphasized, then, that satisfactory management does not depend on 
the subtraction of any item from the diet, thus disturbing the compensation for 
defective absorption by increased intake, but rather on the devising of a means 
for more effective utilization of a full balanced diet, such as better substitution 
therapy for pancreatic enzymes. Meanwhile, attention should be focused primarily 
on the management of the pulmonary process with the aid of antibiotic drugs. 


From THE AutHors’ SUMMARY. 
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DIAGNOSIS AND TREATMENT OF ATRESIA oF THE Esormacus AND TRACHEO- 
Esopuaceat Fistuta. Orvar Swenson, Pediatrics 1:195 (Feb.) 1948. 


The increasing number of successful operations to correct atresia of the 
esophagus and tracheoesophageal fistula has brought renewed interest in this com- 
bination of anomalies. The anatomic variations of these malformations can be 
divided into five groups. 

There may be only atresia of the esophagus. The atresia may be associated 
with a tracheoesophageal fistula to the upper or lower segment of esophagus, or 
a double fistula may be present. A tracheoesophageal fistula without an associated 
atresia is rare but does occur in about 17 per cent of the cases. 

The diagnosis is made on the history of regurgitations of any fluid taken by 
mouth, followed by bouts, of cyanosis. The demonstration of an obstruction in the 
esophagus by failure of a soft rubber catheter to pass into the stomach is diagnostic. 

The babies are prepared for operation by proper hydration and chemotherapy 
In practically all patients it is possible to perform end to end anastomosis of the 
esophagus. After the operation, a gastrostomy is done and feedings are given through 
this opening until the tenth postoperative day, when oral feedings are begun. 

In a series of 32 cases of primary anastomoses of the esophagus there were 


5 postoperative deaths. From tHe AvutHor’s SUMMARY. 


Stomatitis 1n Infants Causep sy B. Mucosus Capsutatus. Roserr L 
Faucett and Hersert C. Mitver, Pediatrics 1:458 (April) 1948. 


A membranous stomatitis was observed in 6 infants, all of whom were under 
2 years of age. The lesions were at first mistaken for thrush, but cultures yielded 
an organism from each child that was classified as Bacillus mucosus capsulatus 
(Klebsiella pneumoniae), The organisms were recovered in pure culture in 3 infants 


and in conjunction with Monilia albicans (Candida albicans) in the remaining 
3 babies. Unlike thrush, the lesions in the mouths of these 6 infants disappeared 
within one to four days after sulfadiazine was given in doses averaging 0.113 Gm. 
per kilogram of body weight per day. The lesions in the mouths of these 6 infants 
were so much like the thrush caused by Monilia albicans that cultures of the 
lesions were necessary to differentiate the conditions. 


From tHe Autnors’ SumMARY. 


SuBFASCIAL ABSCESSES OF THE ABspoMINAL WALL tn Curtoren. J. Ropert 
Bowman, Pediatrics 1:627 (May) 1948. 


Ten cases of deep or subfascial abscesses of the abdominal wall in children are 
presented. The diagnosis rested on the finding of a firm, irregular, nonfluctuant, 
usually nontender mass, moving with and involving the deeper or subfascia! portion 
of the abdominal wall and accompanied with a leukocytosis, an increase of the 
polymorphonuclear neutrophilic leukocytes in the differential count. The infective 
agent is usually Staphylococcus aureus. The differential diagnosis is considered 
and the description of treatment included. Fao tax Aurmee’s Sunany. 
Bowet HEeawinc as INFLUENCED By INTESTINAL ANtTisePTics. Epcar J. Porn, 

South. M. J. 41:672 (Aug.) 1948. 


A discussion is given of the value of the use of sulfaguanidine, succinylsulfa- 
thiazole (sulfasuxidine®) and phthalylsulfathiazole (sulfathalidine®), as well as 
streptomycin, in the preoperative and postoperative sterilization of the colon. 
Succinylsulfathiazole and phthalylsulfathiazole are superior to the other sulfon- 
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amide drugs for this purpose. The rapidity with which much of the intestinal 
flora develops a resistance to streptomycin makes this antibiotic agent of less 
value than the sulfonamide drugs. Evidence obtained from the laboratory is cited 
which shows how the proper use of the sulfonamide drugs aids in the more rapid 
healing of the bowel after an operative procedure has been performed. 


LoGaN, Rochester, Minn. 


Brutary Osstrruction Associatep witn Icrerus Gravis NEONATORUM. REGINALD 
Licutwoop and Martin Boptan, Arch. Dis, Childhood 21:209 (Dec.) 1946. 


The first part of the paper contains a review of the literature on cases of 
biliary atresia which, in the authors’ opinion is causally associated with icterus 
gravis neonatorum. In the light of Rh serology, no such association appears to 
have been proved beyond doubt, though several of the cases are highly suggestive. 
At any rate, Rh isoimmunization does not seem to be a major etiologic factor in 
the pathogenesis of atresia of bile ducts. 

In the second part of the paper, specimen cases are reported, illustrating the 
intermittent and the continuous obstructive type of jaundice occurring in icterus 
gravis. This is followed by case and necropsy reports indicating the pathologic 
lesions underlying obstructive jaundice in icterus gravis: intrahepatic obstruction 
due to hepatic cell damage which may lead to cirrhosis of liver, or extrahepatic 
obstruction due to pigment stones in the main bile ducts. The differential diag- 
nosis between these two conditions and atresia of the bile ducts is discussed. 


Ketty, Milwaukee. 


Stenosis or JeyunumM 1n A Nine Monta Op Infant. Fontana FRANCESCO 
and Lanrrancont Giovanni, Policlinico inf. 15:385 (Sept.) 1947. 


The authors report a rare case of jejunal stenosis in a 9 month old suckling. 


From tHe AutHors’ SUMMARY. 


Amesic Apscess oF THE Liver IN CuyILpREN. R. Martin Jiménez and J. C. 

SAenz, Pediat. Américas §:553 (Nov.) 1947. 

The authors review the literature on amebic abscess of the liver and report 
on a 2 month old boy who had a previous history of eighteen days of bloody, 
mucoid diarrhea, fever and an abdominal mass. The child was breast fed but 
also received water from a contaminated well. 

Physical examination on his admission to the hospital showed a child weighing 
3.1 Kg. with a temperature of 39 C. (102.2 F.).. An abdominal tumor was palpable 
in the right upper quadrant; it apparently was continuous with the liver. The 
edge of the liver was palpable 3 fingerbreadths below the costal margin; the 
mass was tender, hot and soft in the center and did not move with the respiration. 
There was tachypnea; expansion of the right hemithorax was decreased. The 
breath sounds were diminished in the base of the right lung. 





Microscopic studies for parasites disclosed vegetative forms of histolytic ameba 
Cultures of the stool were negative. The blood count showed 3,500,000 red cells, 
with 24,000 leukocytes, 55 per cent neutrophils and no eosinophils. Treatment 
consisted of emetine, 5 mg. intramuscularly daily. On the second day after his 
admission a laparotomy was performed, and incision and drainage of the abscess 
was done; 15 cc. of thick, chocolate-colored pus was obtained. Two days after 
the operation the child began vomiting; the abdomen became distended. The child 


had a collapse and died. bE LA Torre, México, D. F., Mexico 
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CONGENITAL SHORTENING oF THE Esopnacus. M. Le.onc, Paediat. danub. 2:65 
(Aug.-Sept.) 1947. 


This condition is seen fairly frequently, especially in infants who are vomiting 
In most cases part of the stomach can also be found in the thorax, The condi- 
tion is characterized by repeated regurgitations and vomiting of blood. The lattter 
phenomenon is due to the esophagitis that is always associated with this disease 
In the first year of life the condition may give rise to serious nutritional 
disturbances. 

The roentgenographic picture is characteristic and can easily be differentiated 
from that of other diseases of the esophagus and from diaphragmatic hernia 
Brachyesophagus is a malformation of the esophagus, while gastric hernia is one 
of the diaphragm. ‘The so-called hiatal hernia is in reality an ectopic stomach. 

After the first months of life, the shortening of the esophagus has a favorable 
prognosis, Both the functional disturbances and the nutritional difficulties can be 
avoided simply by keeping the infants in a perpendicular position during and after 
feeding. 

There is never need for surgical intervention. 


From tue AvutHor’s SUMMARY. 


Pneumococcic Perrtonitis. B. Vortay, Paediat. danub. 2:119 (Aug.-Sept.) 
1947. 


A new chapter in the treatment of peritonitis was opened with the introduction 
of penicillin. In a girl 5 years of age, who had been operated on the fourth day 
of her illness and who was treated at the same time with penicillin, the drain placed 
in the abdominal cavity produced only a serious discharge. Ten days after the 
laparotomy, the wound closed; the patient left the clinic, recovered, fifteen days 
after the operation. 

A girl 4 years of age, sick for twenty-four hours with peritonitis, had four 
hours’ treatment with penicillin. She recovered in seven days without operation 

A laparotomy performed in the first days of the illness no longer constitutes 
a danger to life if one, at the same time treats the child with penicillin. One 
should have recourse to operation if an appreciable quantity of pus is found in the 
abdominal cavity. On the contrary, one need not operate if the diagnosis has been 
made at the onset of the disease (for at this time the quantity of pus is minimal) 
To make an exact diagnosis at the onset it is always important to discover bacteria 
in the fluid obtained by puncture from the abdominal cavity 


From tHe Autsor’s SUMMARY 


Nervous Diseases 


ANGIOMA oF THE Basat Gancuia. L. J. Rowrey, Proc. Roy. Soc. Med. 40:164 
(Feb.) 1947. 


At the age of 5 years the patient first exhibited a limp; four years later the 
right hand became weak and weakness of the right side of the face of central typ« 
was noted, although the latter had allegedly been present since birth. On examina 
tion, at the age of 9 years, a bruit was heard over the left eyeball and the left side 
of the head; a faint port-wine nevus was present above the left eye, and the retinal 
veins of the left eye showed tortuosity and dilatation. The patient had right hemi 
paresis, with weakness, wasting and hypotonicity, more pronounced in the arm 
than in the leg; a Babinski sign on the right; limitation of upward gaze, and con 
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vergence. Ventriculographic examination revealed an expanding lesion in the left 
caudate nucleus, and angiography confirmed the diagnosis of a large angioma in 


the left basal ganglions. py ey Philadelphia [Arch. Neurol. & Psychiat.}. 


Srrimpect-Lorrars Disease (Faminiat Spastic Parapcecta). C. PReion1, 
D. Swemer and I. Benzecry, Prensa med. argent. 34:1318 (July) 1947. 


The authors report 2 cases of familial spastic paraplegia in a brother and sister. 
The sister, 18 years of age, had had difficulty in walking since early childhood and 
was never able to walk properly. There was some mental retardation. Examina- 
tion disclosed signs referable to the pyramidal tract bilaterally with weakness and 
increased tonus in all the limbs; there were no sensory changes. The brother was 
examined at the age of 26, ten years after onset of the illness, with increasing stiff- 
ness of gait. Seven years after onset he was unable to walk. Examination showed 
more pronounced mental deficiency than in the sister. Neurologic examination 
revealed bilateral pyramidal tract signs and spasticity. 


Savitsxy, New York [Arch. Neurol. & Psychiat.]. 


A Few Nores on tHe Work or Dr. Krepsa: “Tue Dracnosis or CEREBRO- 
SPINAL Mewninortis.” J. Vixuicxy, Pediat. listy 1:176, 1946. 


These are the remarks of a bacteriologist concerning the observations important 
to the diagnosis of cerebrospinal meningitis. 
From tHe AutHor’s SUMMARY. 


InpivuenzA Mentnoitis (Preirrer). Reiar Gretianp, Tidskr. f. d. norske 
legefor. 66:463 (Aug. 1) 1946. 


From 1940 to 1945, 11 children below 4 years of age with influenza meningitis 
were treated at the Ullev4l Hospital. Six of the patients, aged 8 months and 
1%, 2%, 2%, 2% and 334 years, recovered. Three of those who died had a 
fulminating condition with coma, Nine children were treated only with sulfa- 
pyridine or sulfathiazole; 2 received one of these in combination with penicillin. 
The author recommends that 0.1 Gm. of sulfadiazine per kilogram of body weight 
be given at intervals of four hours (the first two doses should be 0.2 Gm. each), 
with large amounts of fluid. In addition daily intrathecal injections of penicillin, 
10,000 Oxford units should be administered. The treatment should be continued 
at least several days after the disappearance of the signs of meningitis. 


WaALtcreN, Stockholm, Sweden. 


Tue Dracnosis or Brain Tumor IN CuiLpren. Sven Hernivp, Ugesk. f. leger 
108:971 (Aug. 29) 1946. 


Infratentorial tumors, especially medulloblastomas of the cerebellum, predominate 
in childhood. The intracranial hypertension may be compensated by dilatation 
of the sutures. Persistent vomiting without signs of dyspepsia should arouse 
suspicion of brain tumor. Lack of papilledema should not be considered as a sign 
of freedom of brain tumor in childhood. Frequent false diagnoses were environ- 
mental reactions, nervous anorexia, postinfectious asthenia and hysteria. In small 
infants, brain tumor may appear with symptoms of pylorospasm. 


Watticren. Stockholm, Sweden. 
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Purutent Mewnrnerris Fottowirnc Inrrasprnat Inyection or PENICILLIN. 
P. W. Bragestraur, Ugesk. f. leger 108:1136 (Oct. 10) 1946. 


Two infants, 10 and 7 months old, had otitis media. One had normal and the 
other probably normal spinal fluid. They were treated with 5,000 Oxford units 
of penicillin intrathecally, dissolved in 5 cc. of saline solution. Within twenty 
hours both of them displayed a pleocytosis of the spinal fluid (more than 10,000 
leukocytes per 3 cu. mm.). No bacteria were detected. In an afebrile boy, 
aged 2:4 years, the injection of 7,000 Oxford units of penicillin dissolved in 7 cc. 
of saline solution caused a rise in the number of cells in the spinal fluid from 
9 to 2,000 per 3 cu. mm. In a girl, aged 2% months, 3,000 Oxford units in 3 cc. 
of saline solution given intrathecally produced a rise in the cell count from 4 to 
684 per 3 cu. mm. in twenty-four hours. In all the children commercial sodium 


penicillin was used Wattéren, Stockholm, Sweden. 


Psychology and Psychiatry 


Errect or Giutamic Actp ON THE INTELLIGENCE oF PATIENTS witH MOoNGOLISM 
Freperic T. ZimMERMAN, Bessie BurRGEMEISTER and Tracy Putnam, Arch. 
Neurol. & Psychiat. 61:275 (March) 1949, 


Seven children were given glutamic acid for a period of six months. All showed 
a rise in the intelligence quotient, the range of increase being 1 to 20 points. The 
average gain was 6.28 points, raising the mean intelligence quotient from 51.86 to 
58.14. This is comparable with results obtained in seriously retarded children 
without mongolism. 

The average mental age of the group was raised cight months in the six month 
period. This is more than twice the usual rate of development of children with 
mongolism and higher than the rate expected of children having average intelli- 
gence. This improvement is not shown in the results of performance tests. 


McGuican, Evanston, Ill. 


A PeprarrictaAn’s OsSERVATIONS ON Menta Hycrene. Victor E. Srorx, 
California Med. 69:109 (Aug.) 1948. 


Advancement of knowledge has broadened the concept of the function and 
scope of pediatrics to help develop not only the best organic mechanism but also 
the most satisfactory personality of which the child is intrinsically capable. 

A mentally healthy child is one who is growing in self control and self direction 
toward social ends, who is developing an adequate personality and who is growing 
mentally and emotionally toward maturity. Children’s behavior problems are 
frequently solved by meeting their unsatisfied basic needs for security, the facing 
of reality, success and independence appropriate to age. Such symptoms as lying, 
truancy, enuresis, fears, temper tantrums, jealousy or negativism usually point 
toward insecurity. Fostering security is, therefore, good prevention. 

Independence appropriate to age can be achieved by not regimenting infants 
into fixed schedules and rigid technics, by recognizing individual growth patterns 
and by helping children take the next step indicated on their own developmental 
timetables. 

Patient and tactful discussions with parents which point out the principles 
involved solve superficial problems of childhood behavior and should be attempted 


in every pediatric practice. Pryor, Redwood City, Calif 
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Mentat Heattu is tHe Pustic Heatta Procram. Kent A. ZIMMERMAN, 
California Med. 69:212 (Sept.) 1948. 


The pressing need for more child guidance clinics and for more psychiatrists, 
psychologists and psychiatric social workers is pointed out. A wide current interest 
in emotional disorders has a natural impact on the practice of medicine. 

The pediatrician, in particular, must deal both with the emotional disturbances 
of children and with those of the parents that are aroused by the illness of the child, 

Psychiatry now offers a body of knowledge which can be applied to general 
medical problems. The period of childhood is the important time to develop 
healthy personality patterns. Preventive pediatric services should be enlarged to 
include care of emotional insecurities and conflicts inherent in the rearing of 
babies and young children as members of a family unit. Application of existing 
knowledge of normal emotional development would solve many problems. Skill 
in managing the emotional problems of infancy and childhood will often prevent 
more serious disturbances later. The cooperative nursery school movement, where 
mothers work with their children under direction of the teacher, provides great 
insight in recognition and management of early emotional problems. 


Pryor, Redwood City, Calif 


Lympnorenta Fottowrna Eectrricatty Inpucep COoNVULSIONS IN MALE 
Psycnoric Patients. W. P. MixKELSEN and T. T. Hutcuens, Endocri- 
nology 42:394 (May) 1948. 


Recent experimentation on animals has demonstrated that dissolution of 
lymphocytes and atrophy of lymphoid tissue are functions of the “S” hormone of 


the adrenal cortex. This response is also initiated by the pituitary adrenotrophic 
hormone in the presence of sufficient functional adrenocortical tissue. It is the 
current opinion that this response of lymphoid tissue to pituitary-adrenocortical 
secretion is the mechanism responsible for the earlier described changes in the 
thymus and lymphoid tissue resulting from varous types of stress in experimental 
animals. There is a paucity of published studies concerning this response in man. 

In this paper evidence is presented that a significant lymphopenia is observed 
in the third hour following both grand mal and petit mal reactions to electric 
shock therapy in male psychotic patients. The relation of this observation to the 
lymphopenia followng various forms of stress, as well as the administration of 
pituitary adrenotrophic and adrenocortical preparations, is discussed. 


Jacossen, Buffalo. 


Tne Rote or Devetopmentat Diacnosis In Pepratrics. CATHERINE S 


Amatrupa, Illinois M. J. 94:251 (Oct.) 1948. 


At the Clinic of Child Development at Yale University, New Haven, Conn., 
a technic of examining the infant and young child called developmental diagnosis, 
has been worked out. It is used in conjunction with, or as a supplement to, the 
physical examination, 

Amatruda points out that developmental diagnosis includes, first, assessment 
of the maturity status of the child, second, determination of the integrity of the 
central nervous system, third, diagnosis of the personality structure and emotional 
stability of the child in relation to his life experiences and, fourth, evaluation of 
his life experiences, including the important parent-child relationship. The 
developmental examination is one of the child’s behavior, in terms of his age, his 
physical equipment for behavior, his personality makeup and his life situation. 
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The examination assays the four major fields of behavior—motor, language, 
adaptive and personal and social. In the motor field, disorders affecting motor 
power, muscle tonus and motor coordination are readily identified. Abnormal 
posturings and movements take on neurologic significance. Language behavior has 
a developmental patterning closely identified with age. Observed also are the 
child’s ability in and his manner of adapting to objects and problems in his environ- 
ment. The normality and relevance of his interests and actions are appraised and 
evaluated, always in terms of his age. The development in the personal and social 
field of behavior is also appraised; by this is meant the child's personal responses 
to other persons and to the culture in which he lives. The child's experiences, too, 
need assessment and evaluation. This examination is the tool used in develop- 
mental diagnosis. Its scope and precision determine in large part its usefulness, 
though much depends on the experience, clinical insight and skill of the operator 
A discussion of minimal cerebral injuries in infancy is cited to illustrate several 


aspects of infantile neurologic reactions. Sasmeen Pecsta. Tit 


Tue CONSTITUTIONAL, EMOTIONAL AND CULTURAL ctors Propuctnc MENTAL 


Fa 
Dericiency. Hans Never, Illinois M. J. 94:255 (Oct.) 1948. 


According to Neuer, the great majority of all mentally defective persons show 
no structural physicochemical peculiarity, and the condition in most of those with 
the organic diseases allows no conclusion of an inherited causative factor. Of 300 
persons admitted to the Lincoln State School and Colony, Lincoln, Ill, only 5 
exhibited organic stigmas similar to 3 reported in the history of other members 
of the patients’ families. 

There are two ways by which environment might produce behavior disorders 
(1) by organotropic factors which strike single organs, and (2) by psychotropic 
factors which affect the organism as a whole 

Among 300 new and readmitted patients were 118, or 39.3 per cent, with organic 
disorders, The development of intelligence needs an adequate environmental 
stimulation. The obvious intellectual inadequacy in many neurotic and psychotic 
children is the result, and not an underlying cause, of a minor or major psychosis 


in childhood Barsour, Peoria, Itl 


TECHNIQUES IN THE MANAGEMENT oF ApnHasics. ViIviAN M. SHEEHAN, J 
Speech & Hearing Disorders 13:241 (Sept.) 1948 


A case of aphasia is reported, with a general description of clinical management 
The author reaches the following conclusions: The aphasic person can learn 
without the use of fatiguing drills; he must work toward specific and well defined 
goals. He must realize he cannot reach perfection or normal speech. The 
clinician must differentiate between the severity of the aphasia and the severity 
of the handicap. Definite phrases should be taught which should be used auto 
matically; every effort should be made to reduce and simplify the task. The 
aphasic person should not be handled in any way which promotes competition 
between different patients nor should any clinician ever put the responsibility on 


the aphasic person for his own recovery. Ray ss 
he aphasic person fo Patmer, Wichita, Kan 


ANoREXIA NERVOSA IN CuILpreN. P. Ropoz, Paediat. danub. 3:250 (May) 1948 


The origin of nervous anorexia has been investigated on the basis of anamnestic 
records and by direct observation. A nervous loss of appetite is generally first 
observed in infancy and early childhood at times which must be considered as 
psychologically critical. Such periods occur immediately after delivery, at the time 
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of weaning, at the “age of defiance” and when the child is sent to school. In the 
first critical period the infant may be torpid, irritable and lacking in drive. During 
the weaning period the loss of appetite may develop acutely or gradually. Anorexia 
nervosa of the later years may in some cases be traced to these early disturbances. 
At the “age of defiance” it may develop in connection with a general maladjust- 
ment of personality, It is a symptom of active or passive resistance, furthermore, 
it is a sign of aggressive impulses against the mother. 

Nervous loss of appetite depends partly on endogenous and partly on external 
factors. A neuropathic disposition, i. ¢., an inadequate type of reaction of the 
vegetative nervous system, which is a necessary preliminary of anorexia nervosa, 
is an example of the first group, together with disturbance of the biologic functions 
controlling nutrition. Single factors of this organization are the suckling reflex, 
the pleasurable irritation of the mucous membrane of the lips, the sensation of 
hunger and the intensity of the natritive instinct. 

The group of external conditions is composed of those environmental influences 
which are apt to release the manifestation of anorexia nervosa. It is significant 
that nutrition is the only pleasurable instinctive activity which, instead of being 
repressed, is furthered by the environment, thus promoting resistance against eating. 


From tHe AvutTHor’s SUMMARY. 


Diseases of the Genitourinary Tract 


Enpomerriosts 1n A Younc Girt. Atrrep Hutt Crark, J. A. M. A. 136:690 
(March 6) 1948, 


A case of endometriosis in a girl 11 years of age is described. She is, accord- 
ing to the author, the youngest patient yet reported on. Three menstrual periods 


were without pain after the operation. Kipatt, Evanston, Ill 


Conceaceo DiverticuLum or THE Mate Uretura as A Cause oF URINARY 
Opstruction. Ropert E. Gross and ALexanper H. Bit Jr., Pediatrics 
1:44 (Jan.) 1948. 


Three cases of male infants with urinary obstruction in the posterior urethra, 
seen in the Children’s Hospital, in Boston, are reviewed. In each case the urinary 
flow proved to be obstructed by the valvelike action of a small diverticulum of 
the posterior urethra. The cases were alikein that there was no swelling visible 
on the perineum or penis. 

The first 2 cases were fatal, the diverticulum being discovered at autopsy. 
In the last case, the diverticulum was recognized by roentgenographic study of 
the urethra with contrast medium and the obstruction was surgically removed. 

These diverticula cause obstruction of the urethra by the flaplike action of 
the roof of the diverticulum into the urethral lumen. As the diverticulum fills 
with urine during micturition, the roof of the diverticulum is forced upward into 
the lumen of the urethra, stopping the flow. The symptoms are those of hesitancy 
and dribbling in a male infant. The diagnosis is made by roentgenography of 
the urethra. A cure may be effected by excising the roof of the diverticulum 


through a perineal approach. non tun Avrmons’ Anereact, 


Tue TreatMent or Acute Temporary DysFuNcTION oF THE KIDNEYS BY 
Perrroneat Irrigation. ALLAN Bioxsom and Norsorne Powe tt, Pedi- 
atrics 1:52 (Jan.) 1948. 


The case history of a 10 year old white male child showing oliguria with 
increasing uremia, near death from an acute glomerulonephritis following scarlet 
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fever and successfully treated with peritoneal irrigation is reported. This method 
of treatment may be of life-saving value in selected cases when the dysfunction of 
the kidneys is of temporary duration. 


From tue Aurnors’ SumMaRY. 


ConceNnTRATION or Urine Sotutes sy Younc Inrants. Epwarp L. Prarr, 
Beatriz Bienvenu and Murgiet M. Wuyrte, Pediatrics 1:18] (Feb.) 1948. 


The definition of minimal renal water requirement for infants would be of 
considerable clinical value. Since this requirement is determined by the output 
of solutes in the urine per twenty-four hours divided by the maximal urinary 
concentration of solutes, the data presented in this paper concerning approxi- 
mately maximal concentration of the urinary solutes by young infants may be 
applied to this definition. 

The data were obtained by determining the water exchanges and the concen- 
trations of the urines of 5 infants, 30 to 65 days of age, during the period of 
water restriction imposed by feeding food mixtures of undiluted evaporated milk. 

It was shown that reduction of water intake to 42 per cent of its customary 
value produced no significant disturbance of water balance in these infants. 
Eighty-five per cent of the decrease in water expenditure during the restriction 
of water intake was attained by lowering urinary volume without reduction in 
solutes excreted. 

Urinary solutes could be concentrated to the level of 1.2 osmoles per liter. 
The high order of the concentrating ability of the kidneys of these young patients 
means that, in healthy infants 1 month old or older, over half of the water pro- 
vided by the infant's usual food can be conserved to cover abnormal losses by 
other routes of water removal. 

A chart is given for the estimation of the renal water requirement for infants 
at any given concentration of urinary solutes on a variety of intakes. This chart 
reveals that, for an average intake, when the urinary solutes are maximally con- 
centrated, the renal water requirement would be only 25 to 30 cc. per kilogram 
of body weight per day; whereas, if the urine concentration was low (specific 
gravity, 1.010), 80 to 100 cc. of urine would have to be formed. 


From tHe Autuors’ SUMMARY 


Lrvorw Nerpurosis: CLInicat AND Brocnuemicat Srvuvres or Forty CHripren, 
Wirn Ten Necropsies. Water M. Brock, Rosert L. Jackson, GENEVIEVE 
Srearns and Mrriam P. Burtscn, Pediatrics 1:733 (June) 1948. 


Clinical and biochemical studies on 40 children with lipid nephrosis are evaluated 
Twenty-six (65 per cent) are alive; 19 have been entirely well for one to sixteen 
years, including 3 who had minimal hematuria on various occasions. Three have 
been well for less than a year; 1 still has proteinuria only, and 3 have the active 
disease. Of the 22 children who had received sulfonamide drugs for infections, 
only 3 have died. Necropsy was done on 10 of the 14 children who died. Minor 
glomerular changes were seen in the kidneys of 4 children not known to have 
had hematuria. Pronounced glomerular changes occurred in 2 children who had 
minimal hematuria. Of the 4 children who did not show any glomerular changes, 
2 had minimal hematuria on several occasions. Pathologic changes in the liver 
were minimal unless acacia had been given. 

Laboratory determinations revealed no significant alteration of the prothrombin 
time. Most of the increase ‘n the plasma fats was in the cholesterol fraction. 
The percentage of cholesterol esters was not decreased. In case of recovery, the 
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cholesterol seemed to return to normal values at a slower rate than the serum 
albumin. Plasma fat reached values exceeding 5 Gm. for each 100 cc. in some 
instances. No “critical edema level” for albumin was observed. The erythrocyte 
sedimentation test was a reliable guide in determining the course of the disease. 

Choline dihydrogen citrate (0.8 Gm. each day) given to 7 children for pro- 
longed periods failed to produce essential changes in the plasma fats or definite 
clinical improvement. Periods of sudden change in edema were found to be critical 
times for the nephrotic child. Two children had cardiac failure after injection 
of large volumes of sucrose. Early diagnosis is important, for treatment is most 
effective in the early stage. The prognosis is good since the advent of chemo- 
therapy and antibiotic therapy and is not impaired by prolonged duration of the 
disease. Growth of the children who recover is good. 


From tHe AutHors’ SUMMARY. 


Torsion or THE Spermatic Corp, Carios SartNana, Bol. méd. d. hosp. inf. 
Mexico 4:344 (May-June) 1947. 


A 2 year old boy was admitted to the surgical service of the hospital on Dec. 
8, 1946, 

The previous and family histories were unimportant. One week before his 
admittance, the child had diarrhea, lasting two days. Two days after the diarrhea, 
the mother noticed that the child cried every time she picked him up in her arms 
but that he became quiet once she laid him down. On the following day she noticed, 
in the left inguinal region, a small tumor-like mass that rapidly increased in size; 
it was painful to the child when touched, and, on his admittance, it was the size 
of a lime. 

Physical examination showed the patient to be a well nourished preschool 
child who cried constantly. He had in the left inguinal region an ovoid-shaped 
irreducible tumor about 4 cm. in its larger diameter; it was hard and painful to 
palpation; the skin which covered it was slightly congested. On exploration of 
the scrotum, the left testis was observed to be missing. The diagnosis of acute 
torsion of the left spermatic cord was made, which condition called for immediate 
surgical intervention. 

When the left inguinal canal was opened, the testis was seen in the midportion 
of the canal covered by fibrous congested and edematous layers. Once these were 
dissected, the tunica vaginalis was found sheathing a dark mass. On opening of 
the tunica, the mass was observed to be the testis with its epididymis, which were 
dark blue. Immediately above the epididymis, the cord had a torsion of about 
one and a half turns. Once the torsion was loosened, the coloration of both the 
testis and the epididymis returned to normal; then, the tunica vaginalis was inverted 
to avoid the formation of a hydrocele, and the testis was fixed in the scrotum to 
avoid a recurrence. 

The postoperative progress being satisfactory, the patient was discharged six 


rs later completel red. ; 
days later completely cured From tHe Avutnor’s SuMMARY. 


FuUNICULAR Tumor IN AN INFANT, AGED SEVENTEEN Montus. HEtuen B. 
Mycrnp, Ugesk. f. lager 108:1077 (Sept. 26) 1946. 


This is a report of a case of embryonal tumor of the arrhenoblastoma type, 
probably arising from the rete blastema. The tumor was treated by hemicas- 
tration. These tumors seem to have a good prognosis even though there are 
histologic signs of malignancy 


Wa .tecren, Stockholm, Sweden. 
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Diseases of the Ductless Glands: Endocrinology 


Errecrs or Hypornysecromy, CASTRATION, AND TESTOSTERONE PROPIONATE ON 
Hemoporesis 1n THE Aputt Mate Rar. Rocer C. Crarrs, Endocrinology 
39:401 (Dec.) 1946. 


Various endocrine glands and endocrine products were observed to have an 
influence on the process of hemopoiesis. Hypophysectomy induces profound anemia 
in the dog, rabbit and rat. In addition, many clinical reports support the theory 
that the pituitary gland is concerned in some manner as a regulator of erythropoiesis 

Castration has been reported as a cause of anemia in the male rabbit, the male 
rat, the fowl, the hamster and the human being. Androgen injections induced an 
increased production of erythrocytes in the male rat, the hamster and the human 
male. 

In the light of this work the author set out (1) to determine whether hypo- 
physectomy in the adult male rat would produce a microcytic hypochromic anemia, 
(2) to determine whether loss of androgen as a result of hypophysectomy could 
be the cause of the anemia which is induced by the removal of the pituitary gland, 
(3) to repeat work on castration and androgen therapy and continue it to a detailed 
study of the erythrocytes and (4) to make differential counts on the bone marrow 
following these treatments. 

His conclusions are that hypophysectomy caused severe microcytic hypochromic 
anemia, pronounced decrease in hemoglobin, hypoplasia of the bone marrow, decrease 
in percentage of erythroid elements in the bone marrow and increase in the total 
white blood cell count. Androgen therapy in hypophysectomized adult male rats 
prevented the decrease in the total erythrocyte count, the increase in the total white 
blood cell count and the hypoplasia of the bone marrow and partially prevented the 
hypochromia, microcytosis and decrease in the total number of erythroid elements 
Castration produced a slight decrease in the total erythrocyte count and hemoglobin 
level, a slight hypochromia and a slight microcytosis. These changes did not com 
pare in severity with those following hypophysectomy. Androgen therapy in 
castrated animals produced hyperplasia of the bone marrow and increase in the 


p> . , h ; ; ‘ , 
percentage of erythroid elements in the marrow. Jacossen, Buffalo 


Tue Errects or Insutin aNp Awnrerror Prrurrary Extract on THe BLoop 
AMINO NirroGen IN Evisceratep Rats. Exizasetu G. Frame and Jane A 
Russet, Endocrinology 39:420 (Dec.) 1946. 


It is well recognized that the intact animal maintains the concentration of 
blood amino acids at a fairly constant level and that in only few circumstances do 
the values vary significantly from normal. Since the liver is the chief organ of 
deamination in the body, it seemed that observations on the blood amino acid 
levels in the liverless animal should afford a good opportunity for a study of the 
regulation by different agents of amino acid metabolism. 

The present paper gives the first detailed report on changes in blood amino acid 
nitrogen in the rat after evisceration. 

In eviscerated rats supplied with glucose, the amino nitrogen content of the 
blood rose continuously through the periods of survival which were observed. 

The administration of insulin in addition to glucose caused a significant decrease 
in the rate and extent of rise in the blood amino acid content. This effect was 
not related to the blood sugar level. 

Demedullation of the adrenal glands did not influence the action of insulin on 
the blood amino acid content of the eviscerated rat. 
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The administration of whole extract of the anterior lobe of the pituitary gland 
decreased the blood amino acid content of the normal rat but was without effect 
in the eviscerated rat. The administration of insulin together with anterior pituitary 
extract had a greater effect in decreasing the rise in blood amino acid levels in 
the eviscerated rat than did insulin alone. Jacossen, Buffalo. 


Acute Brraterat Suprarenat Hagmorruace. Gavin C. Arneit, Arch. Dis. 
Childhood 21:171 (Sept.) 1946, 


Ten cases of acute bilateral adrenal hemorrhage are described. The disease 
is consistently fatal, many patients dying before the purpuric rash has developed. 
The most frequently recovered invading organism is the Neisseria intracellularis. 


Ketty, Milwaukee. 


Late Improvement or aA Case or ConcentTaL Atnyrorin Dwarrism WITH 
Inteasettar Atreraton. A, Francescnettt, F. BAmatrer and D. Kvemn, 
Bull. schweiz. Akad. d. med. Wissensch 2:274 (March) 1947, 


A description is given of a myxedematous female idiot, 134 years old, and 
81 cm. in height, coming from a family of wandering cauldron and basket makers, 
in which there has already been described a case of phenylpyruvic dwarfism. The 
bone age of the patient corresponded to the fifth month of extrauterine life. There 
was calcification of the hypophysial region, anemia, relative lymphocytosis and 
medullary hypoplasia. 

The child was treated with thyroid (thyreoglandol®) and thyroxin for one year. 
The results were remarkable: growth to 93.5 cm., development of the centers of 
ossification to the stage of 5 years, normalization of the face, appreciable improve- 
ment of her comportment and somewhat also of her intellectual functions. A dis- 
cussion is included of the hereditary aspects of this case, based also on another 
personal observation of two hypothyroid children of a consanguinous marriage. 


From tHe Autuor’s ABSTRACT. 


Juventte Drasetres with HepatoMecaLy Treated witn Lipocaic. GRETA 
Hactunp, Nord. med. (Hygiea) 29:238 (Feb. 1) 1946. 


A girl, 9 years old, whose diabetes had begun at 9 months of age, had had 
hepatomegaly since 2 years of age. She was short and fat. Her diabetes was 
treated in the usual way with a modified normal diet and insulin. The glycosuria 
averaged 13 Gm. daily. The blood sugar was only moderately increased, and 
there was no acidosis. The liver was enlarged and its lower border was 13 cm. 
below the arcus costarum, with no splenomegaly. Blood lipids measured as fol- 
lows: fatty acids, 675 mg. (no increase over normal), cholesterol, 279 mg. and 
phosphatides, 396 mg. (increased), per hundred cubic centimeters. A biopsy speci- 
men of the liver taken at 2 years of age showed normal hepatic parenchyma but 
evident fatty infiltration of the Kupffer cells. Another biopsy specimen of the 
liver taken at 8 years of age displayed an intense infiltration of the cells with fat 
and glycogen. Tentative treatment with lipocaic was given for six months, without 
any evident effect on the hepatomegaly. There was no change in the amount of 
blood glucose after an epinephrine test. The author is of opinion that the hepa- 
tomegaly was due to glycogen storage combined with fatty degeneration, which may 
explain the failure of the treatment with lipocaic. 


Wa ucren, Stockholm, Sweden. 
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Pusertas Precox. Erirnc Osrercaarp, Nord. med. (Hospitalstid.) 30:999 
(May 3) 1946, 

Pubertas precox was observed in a girl 3% years of age, the third child of the 
family. The 2 other children were healthy. The weight at birth was 3,750 Gm. 
Her development was normal. At 2 years of age she was taller than other children 
of the same age. When examined, she was 117 cm. tall and her body weight was 
24 Kg. During the last six months, enlargement of the breasts and hypertrichosis 
of the pubes were observed. No menstruation had occurred. There was no tumor 
felt in the abdomen. The genital organs were slightly hypertrophied, but no 
hypertrophy of the clitoris was present. The mammae corresponded to develop- 
ment in a 12 year old girl. There was slight hypertrophy of the thyroid gland, 
but the sella turcica was normal. Osseous development corresponded to that of a 
girl 13 to 14 years of age. The basa! metabolic rate was 135 per cent. She was 
intelligent and displayed no sexual interest. The case is supposed to belong to 
the so-called genuine constitutional types of pubertas precox. 


Wa ticren, Stockholm, Sweden. 


Ten Years’ Expertence witn Finnisa Diasetic Curtpren on “Free Drer.” 
Per Forsery, Nord. med. (Finska lak.-sallsk. handl. 31:1615 (July 26) 1946. 


From 1922 to 1933, 78 of 162 children with diabetes treated with insulin died— 
a mortality rate of 63.4 per cent. During the decade 1934 to 1943, 271 diabetic 
children were treated with free diet and insulin. It was possible to obtain data 
on 203 of them in the follow-up study. Eighty-seven of them died (42.9 per cent) ; 
116 were still alive. The high mortality was considered to have been caused by 
inadequate treatment due to the war conditions and also by the less intimate 
collaboration between the physician and the hospital on the one hand and the home 
on the other. The prognosis was also influenced by unsatisfactory economic and 
social conditions. Wa tcren, Stockholm, Sweden. 
Ten Years Experience 1n Hetstncrors, FIncanp, witm TREATMENT OF 

Diapetic CHILDREN with “Free Diet.” Per Forsert, Nord. med. (Finska 

lak.-sallsk. handl. 31:1617 (July 26) 1946. 


During the decade 1934 to 1943, 53 diabetic children living in Helsingfors, 
Finland, were treated with the so-called free diet and insulin, and, of these children, 
12 had died by the time of the follow-up examination (22.6 per cent), The prognosis 
was far better in these children than in those living in the country but it was still 
considered unsatisfactory when compared with the therapeutic results in other 


countries. Watucren, Stockholm, Sweden. 


Diseases of the Muscles, Bones, Joints and Lymph Glands 


ConcenrraL Drstocation or tae Hie. M. Becxerr Howortn, Ann. Surg. 

125:216 (Feb.) 1947. 

From a study of embryology and infant anatomy, the author was unable to 
determine the cause of congenital dislocation of the hip. It appears that the incep- 
tion of the deformity probably occurs in early embryonic life, and it is likely that 
relaxation of the capsule is the primary factor. 

Congenital dislocations of the hip should be reduced as soon as possible after 
they are recognized, as the results are more favorable in proportion to the early 
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age of the patient. Closed reduction is the treatment of choice for infants if it can 
be accomplished with little traumatism. Open reduction should be used for infants 
older than 8 months if closed manipulations fail and for all older children when 
there is any possibility of securing a movable, stable hip. When open reduction 
fails or is inadvisable, the shelf-stabilization operation or the vitallium® cup 
arthroplasty should be used in selected cases, or an arthrodesis done. 

The results of the surgical treatment of congenital dislocation of the hip are 
favorable when there is careful selection of type of treatment, due regard for 
operative technic and atraumatism and proper after-care. . Bantin, Omaha. 


Muttiece Cystic Tusercucosis or Bone. Marsnatt B. Kreippserc and 
Danret F. Downtnc, Pediatrics 2:673 (Dec.) 1948. 


This case report illustrates the typical features of multiple cystic tuberculosis 
of bone. Examination showed a draining wound over the right scapula and a soft 
swelling over the proximal anterior aspect of the left tibia. The reaction to the 
intradermal tuberculin test in a dilution of 1: 20,000 was positive. Results of all 
other laboratory tests were essentially normal. 

Roentgenologic studies revealed a destructive lesion of the anterior surface of 
the proximal portion of the left tibia. The right femur presented a large multi- 
cystic lesion extending downward from the lesser trochanter. The acromion of 
the right scapula was also involved in a destructive lesion with the same cystic 
appearance; the roentgenogram of the chest showed no abnormality. Incisions 
of the swelling over the left tibia and of the lesion of the right femur continued 
to drain greenish purulent material. Inoculation of the discharge into a guinea 
pig gave a positive reaction for tuberculosis. Direct smear revealed acid-fast 
bacilli. On pathologic examination the material was interpreted as characteristic 
of tuberculous osteomyelitis. The prognosis is good 


From tHe Autuors’ SUMMARY. 


Juvenice Rueumatom Arturitis. L. Maxwect Lockre and Bernarp M. 
Norcross, Pediatrics 2:694 (Dec.) 1948. 


Splenomegaly, hepatomegaly, generalized lymphadenopathy and, sometimes, other 
visceral lesions are integral parts of the disease process of rheumatoid arthritis. 
We feel this disease should be termed “juvenile rheumatoid arthritis,” and not 
“Still's disease,” which implies a separate entity and the grave, intractable, unusually 
crippling form of the disease. It is sometimes difficult to differentiate this disease 
from rheumatic fever. The differentiation in 3 cases of monarticular rheumatoid 
arthritis from tuberculosis was less difficult. 

The disease occurred in our 2 youngest patients at 12 months of age. The ratio 
of girls to boys in our 28 patients was 2.5 to 1. Infection of the respiratory tract 
and involvement of joints were significant factors in the onset. The disease was 
mild in 7, moderate in 17 and severe in 4 children. The joints most frequently 
involved were knees, hands, elbows, wrists and ankles. Some residual damage 
was not infrequent when the elbows, the cervical portion of the spine, the hips, 
or the shoulders were involved. No constitutional reaction occurred in 9; fever, 
anemia ‘and loss of weight were the most frequent signs in the other 19 patients. 
Generalized lymphadenopathy was present in 5, splenomegaly in 4, hepatomegaly 
in 3 and interference in normal skeletal development in 4 of the patients. 

The average duration of the disease process in our group was four years, but 
2 patients (still active) have had it more than eight years. In 5 patients, there 
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were multiple periods of activity, with reactivation after periods of apparent 
quiescence of as long as four and four and a half years’ duration. 

Treatment is difficult to evaluate but several procedures have proved beneficial 
Complete rest in bed must be maintained until all activity has disappeared. A high 
caloric, high vitamin diet and mild physical therapy were employed. Transfusions, 
orthopedic measures, roentgen therapy, removal of foci of infections and gold salt 
therapy were beneficial. This therapy consisted of gold sodium thiomalate N. N. R 
(myochrysine®) administered in doses of 10 mg. weekly until improvement or a 
mild reaction occurred. We feel this therapy should be used early in treatment 
and not delayed until other measures have failed. Only two mild reactions (derma- 
titis) were encountered in the 14 patients given gold therapy 

The pessimistic concept associated with this disease needs revision because the 
results in this group were complete recovery in 12 per cent, minimal residual 
involvement of joints in 6, moderate residual joint involvement in 3, severe residual 
joint deformity in 2 and death in 2; 3 are still active. A total of 18 (64 per cent) 
made an excellent recovery from the disease. 

From tHe Autuors’ SUMMARY 


Procressive DiapHyseaAL Dyspiasta. Epwarp B. D. Nevumavuser, Harry 
SHWACHMAN, MArtIn Wrttensorc and Jonatuan Conen, Radiology $1:11 
(July) 1948. 


Case reports, photographs, skeletal diagrams and roentgenograms are given 
of 4 children showing an unusual syndrome characterized by progressive skeletal 
changes, wasting and anomalous neuromuscular signs. The outstanding clinical 
signs ir: all were a waddling gate, retardation of growth and muscular weakness, 
Spectacular changes were observed on roentgenograms of the bones over a period 


of three to five years. Pathologically, thickening of the periosteum was observed, 
beneath which was evidence of resorption of bone, as well as deposition within 
the cortex, resulting in a change from compact to cancellous type. The changes 
were considered nonspecific but were considered progressive and showed symmetric 
involvement of the diaphyses of the long bones. Awspacn, Chicago 


ConcenitaL Derects or Fisvta: Reconstruction or THE EXTERNAL ANKLE. 
L. Stmon, Paediat. danub. 3:320 (June) 1948. 


An infant with complete absence of both the fibula and the fifth toe was 
observed. The tibia was curved, forming an angle of 160 degrees. Both ankles 
were in the valgus position, the longitudinal arch was flat. First, the deformity 
was corrected and a plaster of paris bandage and then a splint applied. Surgical 
reconstruction was undertaken when the patient was 3% years of age. An osseous 
flap was made on the tibia at the site of the external ankle. The flap, the lower 
part of which remained joined to the periosteum of the tibia, was turned downward 
and attached below the peroneal tendons. The foot was held in an overcorrected 
position with a plaster of paris bandage for three months and then with a splint 
for half a year. 

In two and a half years following the operation the flap became a veritable 
external ankle. On its left side, the flap was connected to the tibia with a pseudo- 
articulation. The ankle could be moved both actively and passively from 80 to 110 
degrees. The axes of the ankles were straight. The child could run and play 
quite normally. The author advocates, according to his experience, early surgical 


intervention : ny 
From tHe AutHor’s SUMMARY 
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Trpra Vara Eptrpnysarea (Oscoop-Scuiatrer Disease). L. Simon, Paediat. 

danub. 4:93 (Aug.) 1948. 

The left knee of a 3 year old child was O shaped. Roentgenologic and histologic 
study revealed a sterile necrosis in the metaphysis of the tibia, which caused a 
characteristic genu valgum to arise as a secondary deformity. Spontaneous healing 
of the necrosis occurred and further deformity was prevented by application of 
a supporting apparatus. 

The pathogenesis of sterile necrosis remains unsolved. This case, however, 
contributed to its understanding. The process probably starts in the epiphysial 
cartilage. Then the adjoining bone becomes involved and invaded by the newly 
formed cartilaginous tissue. The occurrence of the process in a metaphysis with 
good circulation contradicts the theory of the primary role of some nutritional 
disturbance. The names commorily used for this condition are not accurate and 
it is suggested that the disorder be termed tibia vara epiphysarea. 


From tHe AvutTHor’s SUMMARY. 


AGGLUTINATION wit Hemotytic Srreprococct 1vn RHEUMATOID ARTHRITIS. 
K. Katsak, Nord. med. (Hospitalstid.) 31:1998 (Sept. 6) 1946. 


The agglutination reaction was positive in 79 per cent of 183 patients with 
rheumatoid arthritis. In a control series of 400 normal persons or patients with 
other diseases, the reaction wa s positive only in a small percentage. In patients 
with rheumatic fever the reaction was positive in 10 per cent. Comparison with 
the antistreptolysin reaction shows that it is positive when the agglutination 
reaction is negative, and vice versa, in persons with rheumatic fever and rheu- 


matoid arthritis. Wa tcren, Stockholm, Sweden. 


Diseases of the Eye 


Sruvres ry Curnicat Tecunigues. Martin F. Patmer, J. Speech Disorders 
12:83, 1947. 


A simple test of ocular dominance is presented, in which the examiner sights 
through the hole in the head mirror over the pointing finger of the child being 
tested to determine which eye is the dominant one. After the child has pointed, 
sighting from one eye, the line of vision of this eye is covered and he is instructed 
to shilt the finger so that he is again pointing, lining up the other eye and the 
finger with the hole of the head mirror. The hand of the examiner is then removed 
from the line of vision. It is observed that in right-eyed or left-eyed children the 
line of sight swings back to the preferred eye. An alternative procedure is 


sug ted. ps e » 
ggested Patmer, Wichita, Kan. 


Tumor or tHe Opric Cutasma. S. N. Javett and Eric Samvuet, Arch. Dis. 
Childhood 22:248 (Dec.) 1947. 


A case of chiasmal glioma is described, and the clinical and roentgenologic 
features are discussed. A chiasmal syndrome in the first decade of life, with the 
roentgenologic features of enlargement of both optic foramens, crosion beneath the 
anterior clinoid processes and enlargement of the sulcus chiasmatis is almost 


diagnostic of this condition. " : 
8 Ketty, Milwaukee. 
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MicrorutHatmos. G. Forses, Brit. J. Ophth. 360:709 (Dec.) 1946. 


In the case reported the clinical diagnosis was bilateral microphthalmos, but, 
as in many such cases, histologic examination demonstrated the presence of a cyst 
attached to the lower anterior part of the eye. A female infant was born after 
completing the sixth month of intrauterine life, but before reaching the seventh 
month. The infant lived thirty hours. Besides the ocular abnormalities, there 
were supernumerary digits on the ulnar side of the right hand. The cyst was not 
completely cut off from the cavity of the eye, and fragments of disorganized retinal 
tissue passed through the gap. The interior of the cyst contained a mass of plicated, 
disorganized retina, being opposed to the choroid in some places and to the 
fibrous wall of the cyst in others, and also apparently lying free in the cystic cavity. 
The outer wall of the cyst was continuous with the sclera and appeared to be of 
the same consistency, and in other places it was much less dense. This finding 
suggests that the wall was imperfect and had been reenforced by condensed orbital 
fibrous tissue. The article is illustrated. Zentmaver (Arch. Ophth.}. 


HEREDITARY AND FamitiaL Mecatocornea. R. Natar and P. Fontan, Ann. 
d’ocul, 180:267 (May) 1947. 


The authors report in detail a case of megalocornea occurring in a 20 year old 
soldier. The right cornea measured 16 mm. and the left 17 mm. in diameter. Both 
corneas showed an embryotoxon. There was a bilateral iridodonesis. The right 
lens was normal, The left lens presented an abnormality between 1 and 5 o'clock. 
The edge was thinned and irregular, like a sliver of ice. The zonular fibers were 
clearly visible; some of them floated freely and were not attached to the lens. 
Gonioscopic examination was not possible because no instrument was available for 
such a large cornea. In reviewing the family history, it was found that the maternal 
grandfather had megalocornea. He had had a bilateral cataract extraction at the 
age of 66. Of the patient’s six brothers and sisters, his next oldest brother 
presented the same disorder. 

The authors are of the view that the dislocation of the lens is due to the zonular 
fibers failing to keep pace with the growth of the anterior segment. They rupture, 
and this is followed by a dislocation of the lens. y¢-novary [Arcu. Orutn.). 


Concentra Aspuction Dericiency. P. Martrevucct, Rassegna ital. d'ottal. 
15:345, 1946. 


After referring to the confusion that still exists with regard to classification, 
pathology and pathogenesis of congenital abduction, the author reexamines the 
problem in the light of observations on 3 patients presenting this syndrome, with 
special emphasis on the anomalies and malformations frequently associated with 
the defect. 

In the first case, there were enophthalmos of 5 mm., narrowing of the palpebral 
fissure and paralysis of abduction (20 degrees). Passive motility was possible in 
every direction. In the second case there were pernicious anemia, ptosis of the 
right eyelid, paralysis of abduction of the left eye, with an excursion of 2 to 3 mm., 
and protusion of the globe and widening of the palpebral fissure. On looking to 
the right, the left eye retracted 2 to 3 mm., while the palpebral fissure narrowed 
and the lip drooped; there was no diplopia. The passive motility test showed 
some difficulty in extreme abduction of the left eye. 

In the third case, there were nephrosis, absence of abduction on cither side, 
retraction on adduction and protusion on attempts at abduction. The patient died 
of deficient renal function. Postmortem examination did not reveal any anomalies of 
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insertion of the ocular muscle or presence of anomalous muscles, but atrophy 
of the external rectus muscles was present. Examination of the cranial cavity 
revealed nothing of signficance except for reduction in size of both abducens nerves, 
reduction of size and in the number of cells and fibers of the nucleus of the sixth 
nerve bilaterally and no apparent change in the posterior longitudinal fasciculus. 
After an exhaustive examination of the literature, the author concludes that the 
cause of the syndrome lies in a lessened capacity of development (aplasia, hypo- 


plasia and dysplasia). Bretti—Lo-Presti [Arch.. Ophth.]. 


TREATMENT OF HorpEOLUM witH INTRAPALPEBRAL INJECTION OF PENICILLIN. 
M. T. Rosas Costa, An. Argent. de oftal. 8:13 (Jan.-March) 1947. 


The author is of the opinion that the use of penicillin is the most efficacious of 
all methods of treatment of hordeolum. He uses it locally in perifocal injection. 
He injects 50,000 Oxford units dissolved in 1 cc. of a 2 per cent solution of procaine 
hydrochloride. The hordeolum is cured in from twelve to twenty-four hours. 


CarrasguitLo [Arcu. Oruts.]. 


A Rare Case or Muttirorm GLiosLastoMA SPONGIOBLASTOMA OF THE RETINA. 
A Lorry, Vestnik oftal. 26:65, 1947. 


A child, aged 2 years, was brought into the clinic, where the diagnosis of a 
cataract of the right eye was made. Five months later iritis developed in that eye, 
and on the next visit, three months later, there was marked buphthalmos with a 
questionable tumor of the eye. Enucleation was performed, and a rare histologic 
picture was revealed on microscopic examination. There were characteristic degen- 
erative pseudorosettes, with radial accumulation of the nuclear cells around the 
necrotic centers, anomalous giant cells and protoplasmic bodies with intensively 
stained nuclei. Young embryonic cells were evident. This picture was one of 
multiform spongioblastoma, or glioblastoma, of the retina, which Cushing found to 
constitute 30 per cent of gliomas of the brain. SrrcuevsKa [Arcu. Orutn.]. 


Skin Diseases; Allergy 


A CompinaTion TREATMENT FoR Lice AND Scasres. Garnes W. Eppy, J. Invest. 
Dermat. 7:85 (April) 1946. 


The author, a member of the United States Department of Agriculture, presents 
a formula designated as N. B. I. N., consisting of benzyl benzoate, 68 parts, Tween® 
80 (one of a series of sorbitan polyoxyalkalene derivatives), 14 parts, benzocaine, 
12 parts and DDT (dichlorodiphenyltrichloroethane), 6 parts, for the treatment 
of pediculosis capitis, pubic phthiriasis and scabies. 

It is claimed that this formula is nontoxic and nonirritating, can be applied 
safely to the more tender areas of the body and is highly effective not only against 
the parasites but also against their eggs. 


Ropin, South Bend, Ind. [Arcn. Dermat. & Sypu.] 


Scasres AND Pepicutosis TReEatep with Benzyt Benzoate, D. D. T., BENZOCAINE 
Emutsion. Cepric C. Carpenter, Jonn A. Herniern, Marion B. Sutz- 
BERGER and Rupotr L. Baer, J. Invest. Dermat. 7:93 (April) 1946. 


An analysis is presented of the various methods for the treatment of scabies 
used at the United States Naval Hospital, Brooklyn. 
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‘he sulfur treatment required an average hospitalization period of ten days and 
produced a high incidence of secondary dermatitis 

The treatment with benzyl benzoate was found to be an improvement over all 
former methods and reduced the patients’ stay in the hospital to five and one-half 
days. The incidence of irritations was less frequent, provided the treatment could 
be limited to one or two applications. 

The formula N. B. I. N. (benzyl! benzoate, DDT 
ethane} and benzocaine emulsion) was found so satisfact 


| dichlorodiphenyltrichloro 
ry that no hospitalization 
nent cures in 41 of 42 


was required, and one to four sprayings produced perma 
patients. A single application was also effective in curing 15 patients with pedicu- 
losis pubis and 4 patients with pediculesis capitis 

Although no evidence of toxicity developed from N. B. L. N. in this series, the 
authors warn that further studies are required to confirm the lack of toxicity of 
the DDT present in this formula 

Rovix, South Bend, Ind. [Arcu. Dermat. & Sypu.] 

OBSERVATIONS AND DaTA ON Prevention oF Potson Oak Dermatitis. Grorce 

G. Novacovicu, U. S. Nav. M. Bull. 46:811 (June) 1946 

Poison oak dermatitis constituted one of the major causes for time lost from 
training at Preflight School, St. Mary’s College, Calif. Consequently, studies were 
made to determine the best methods for hyposensitization and topical protection 

Hyposensitization to the ivy resin was best achieved by the use of large doses 
of antigens administered orally according to the recommendations of Shelmire 

Topical protection was best afforded by 10 per cent chlorinated lime ointment 
and Navy antigas protective ointment, through destruction or inactivation of the 
ivy resin. No protection was given by zinc oxide ointment, 10 per cent sodium 
perborate ointment or urea peroxide 


Ropvin, South Bend, Ind. [Arcn. Dermat. & Syrn.] 


PsycnotocicaL Aspect or Atitercic Skin Reactions in CHILDHOOD 
Barpara Woopneap, Arch. Dis. Childhood 21:98 (June) 194 


[ne 

There are two operative factors present in the allergic cutaneous reactions of 
childhood 
the child itself. The second is the presence of a 


The first is a constitutional predisposition to allergic manifestations in 
' 
} problem in the par 


ents, affecting the child on account of special circumstances hese circumstances 


are the personality of the child, the problem which is created in the family, the 


position of the child in the family and the meaning of the birth to the parents 


It might be expected that separation of parent and child might cure the child 


but this is not in fact the case. The child is affected not only on account of the 


atmosphere in the home but also on 


account of its own personality, and it is 
found that the child itself needs treatment 

Psychologic treatment is given to the child, l, in some instances, to the 
parents as well When the child improves, tt marents may improve too: in other 
cases the parents’ difficulties may get worse as they cease to project their prob 
lems on to the child. With treatment the child is able to develop so that he is no 


longer affected by the parents’ troubles. It is essential for the child to receive 


psychologic treatment; physical treatment alone merely transfers the allergic 
a child who was free of 


reaction from one system to another, as in the case of 


eczema for.three months following treatment with injections, but at once mani 
fested acquired asthma; the eczema later recurred, and her psychologic problems 


had remained untouched. Ketty, Milwaukee 
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Dermatomyosiris in CuipRoop: A Report or Four Cases. Norman S. CLARK, 
Arch. Dis. Childhood 21:160 (Sept.) 1946. 


Four cases of dermatomyositis in childhood are described. Some circumstantial 
evidence is given in favor of the theory that this disease is due to infection. 

The diversity of the clinical picture is discussed and the appearance is com- 
pared with that in previously described cases. 

The favorable effect of penicillin in 1 case is described, and it is suggested 


that this drug is worthy of further trial. Kevty, Milwaukee. 


Mot.uscum Contraciosum. R. Cranston Low, Edinburgh M. J. 53:657 (Dec.) 
1946. 


This contagion is due to invasion of the skin with a filterable virus, which is 
not known to produce any immunity, but the disease is rapidly cured. Public baths 
probably spread the disease, but there is no knowledge of the behavior of the 
virus when it is away from the human body. 

The familiar type of this lesion is an elevated hemispheric projection of normal, 
or somewhat redder than normal, skin. This may be found on any part of the 
body except the palms and soles. Occasionally, molluscum may have less common 
forms, such as one, or more, large or giant pendulous lesion. Or it may have the 
form of a large mass projection with a umbilication which may be regarded incor- 
rectly as squamous cell carcinoma; a close inspection of the edges of the patch will 
reveal the diagnosis. The disease can be transmitted by material expressed from 
the lesion and rubbed on the skin of an affected or other person, taking one to 
six months for incubation. It is much commoner in youth tuan in adults. It was 
seen probably more commonly in hospital practice during the war. 

There follows a generous discussion, with a description of the histologic aspects 
and the method of satisfactory treatment Nevr, Kansas City, Mo. 
CONGENITAL IcCHTHYOSIFORM ERYTHRODERMA (Brocg), Severtno SALAZAR ¥Y 

Cruz, Rev. cubana de pediat. 19:247 (April) 1947. 


Four cases of congenital ichthyosiform erythroderma (Brocq’s dermatosis) in 
children are discussed. In 3 of the children the parents were first cousins. The 
most striking symptoms were congenital cutaneous eruption, characterized by 
generalized redness of greater intensity on the neck, palms and soles, many whitish 
scabs and extreme thickness of the skin of the palms and soles. It is advised that 
treatment with vitamins A and C be attempted, although the possibility of complete 
cure is poor. The disease is compatible with long life. 


Ketrn, Rochester, Minn. 


New Procepure «xn tHe THerapy oF DersguaMatTive ERYTHRODERMA 


(Lerner). G. Szurréty, E. Farkas, G. Szotnoxr and M. 7 VORNLE, 
Orvosok lapja 3:103 (Jan. 26) 1947. 


lhe infant's skin was brushed with a 20 per cent solution of borax in glycerin. 
No other treatment was used and the results were satisfactory. The procedure is 
as follows: The infant was bathed daily in chamomile tea; the skin was gently 
rubbed, avoiding any stronger mechanical effect, then the skin was brushed with 
the borax and glycerin solution. The infant was exposed to the fresh air for half 
an hour and, after abundant powdering, wrapped up again. Oil or ointments are not 
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to be used at all. This treatment should be given daily at the beginning, and every 
second day later, while microtransfusions and vitamin C may also be administered 
While treating the infant thus, no artificial feeding or mixture of mother’s with 
cow's milk was necessary. With this procedure 16 infants with erythroderma of 
Leiner were successfully treated. One infant died because of a sepsis. 


Gérctny1-Gorrcne, Budapest, Hungary 


Miscellaneous 


Tue PHARMAcoLocy or New Drucs Userut tn Peptarrtc Practice. CLiInton 
H. Turenes, California Med. 67:90 (Aug.) 1947 


Childhood allergies are common and are not always responsive to treatment. 
A desirable therapeutic or prophylactic measure is one which will prevent the 
reaction of histamine with the cell. 

Both diphenhydramine hydrochloride (benadry!®) and tripelennamine hydro- 
chloride (pyribenzamine®) have been found to antagonize almost every effect of 
histamine. Clinical experience is surprisingly at variance with laboratory experi- 
ence in the potency of these drugs. Tripelennamine hydrochloride is many times 
more powerful in laboratory experiments, but clinically both drugs are about equally 
potent. 

Naphazoline hydrochloride (privine*) was introduced for clinical trial before 
pharmacologists had tested it extensively in the laboratory. It elevates blood pres- 
sure and occasionally causes depression. More experimental work is needed to 
explore its therapeutic possibilities and dangers. 

BAL is a useful antidote against poisoning by arsenical drugs, mercury and, 
possibly, gold but not against poisoning by lead and only slightly against poisoning 
by antimony and cadmium. It does not supplant the first-aid method of washing 
out the stomach and administering saline purgatives to remove unabsorbed poison 
from the digestive tract. 

Tyrothricin is an antibiotic substance that has its greatest value as a wet dressing 
for infected surfaces where gram-positive cocci are involved. Its use as nose drops 
is of doubtful significance. 

Streptomycin is thermostable and water soluble and may be stored in dry form 
for a year at room temperature without loss of potency. It appears to be specifically 
toxic for the eighth cranial nerve and has caused partial or complete deafness in 


certain patients Payor, Redwood City, Calif 


CurtpHoop Cancer. Jonn M. Kenney, California Med. 67:325 (Nov.) 1947 


Cancer in childhood, while said to be a rare disease, is one of the most important 
causes of death before the age of 15 years. Its early signs and symptoms are 
frequently obscure and are often similar to those of common childhood ailments. 
The long time lag between onset of symptoms and beginning of treatment fre 
quently allows the lesion to progress to an untreatable stage and is partly responsible 
for the prevailing impression that childhood cancer is incurable. Early diagnosis, 
through a high index of suspicion on the physician's part, will bring about a higher 
rate of cure. The commonest cancers are lymphoblastomas, bone sarcoma, 
embryonal carcinosarcoma (Wilms’s tumor) of the kidney, retinal glioma and brain 
and spinal cord tumors. The over-all percentage of cures in childhood cancer is 
not high, but it has been shown that prompt and vigorous treatment in certain 

? 


varieties will save 25 to 50 per cent of case - 
. 5 ' ‘ Pryor, Redwood City, Calif 
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Tue Recative Vacve or Sywtuetic Quinipine, Din YDROQUINIDINE, COMMERCIAL 
Qursming, AND Quinine Ixy tHe Controt or Carpiac ARRHYTHMIAS. 
Frep ALExXanper, Harry Gowp, Louis N. Karz, Rosert L. Levy, Roy Scort 
and Paut D. Wurre, J. Pharmacol. & Exper. Therap. 90:191 (July) 1947. 


Because of an expected shortage of quinine sulfate for cardiac therapy in the 
recent war, the value of synthetic substances in man was investigated by the authors, 
comprising a Subcommittee on Cardiovascular Diseases of the National Research 
Council. Quinine sulfate was observed to be clearly inferior to quinidine, although 
effective in a small minority of cases. Their conclusions are as follows: Synthetic 
quinidine sulfate and dihydroquinidine can be used in the clinic as safe and effective 
substitutes for commercial (U. S. P.) quinidine in the treatment of cardiac 
arrhythmias. Synthetic and commercial quinidine show a similar duration of action. 


The results in the various types of cardiac arrhythmias are given in tables. 


Pyicuer, Cleveland. 


Tue Ervrect or Soprum Bicawponatt ON THE RENAL EXCRETION OF SALICYLATE. 
Frorence WiLtiams and Jack R. Leonarns, J. Pharmacol. & Exper. Therap. 
93:401 (May-Aug.) 1948. 


In their laboratory the authors showed that the absorption of sodium from the 
stomach of an intubated rat was not delayed by the previous administration of 
alkali, i. «, sodium citrate and sodium bicarbonate. In this study in dogs there 
was a decrease in the serum level of salicylate when sodium bicarbonate was given; 
the decrease was due to increased urinary excretion of the salicylate 

Sodium bicarbonate increased the clearance of sodium salicylate four to nine 
times in the dog. In human beings the action of bicarbonate on the salicylate 
clearance pointed to an increase, but the effect was not nearly so pronounced 

Sodium bicarbonate has no significant effect on the binding of salicylate by 
the plasma proteins of dogs or human beings. The large increase in the excretion 
of salicylates with bicarbonate cannot be accounted for by an increase in the ultra- 
filtrable fraction of the salicylate in the blood. In the human subjects given 
salicylate orally, only 30 to 50 per cent of the total salicylate was excreted in the 
free form. The administration of sodium bicarbonate mainly increased the output 


of the unconjugated salicylate Pitcuer, Cleveland 
’ ‘ -velanc 


Kerosene Potrsontnc. Nino A. Botocna and Norman C. Woopy, New Orleans 
M. & S. J. 101:256 (Dec.) 1948 


Two hundred and fifty-two cases of kerosene poisoning over a period of ten 


years are reviewed. Pathologic changes and treatment are discussed briefly. 
McGuican, Evanston, IL. 
Postcrapute Epucation IN PEDIATRICS FOR GENERAL PRACTITIONERS. SIDNEY 
S. Curpman, New Orleans M. & S. J. 101:277 (Dec.) 1948. 


Programs for postgraduate training in Louisiana during 1947-1948 are described, 
and the need for continuation and extension of such courses is emphasized. 
Response to the program already carried out has been encouraging 


McGuican, Evanston, Ill. 
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Tue Pustic Heattu Nurse, rue Paysictan’s Atty Arsert D. Karser, 
Pediatrics 1:23 (Jan.) 1948 


The development of the trained nurse is a relatively recent achievement 


Long before the trained nurse appeared, some type of nurse was an important 


figure in human society. It was during the period of the ascendency of the Greek 
Empire that the nurse came into prominence——perhaps twenty-five hundred years 
ago. There is evidence from fragmentary reports that the position of nurse was 
apparently one of much honor and importance 

The earliest nurses of whom there are records were employed to take care of 
helpless infants. The Greek nurse was a slave, cither a captive or a woman pur- 
chased as an ordinary slave. During the Christian era the nurse extended her 
ministrations to adults and was highly regarded 

It is not known exactly when the nurse participated in the practice of sick 
nursing. It was probably coincident with the development of hospitals, which 
began in a crude way under Arabian influence. A type of hospital was estab- 
lished in Cappadocia in 369 A. D. The first hospital in western Europe was founded 
about 400 A. D. The first English hospital, St. Albans, was founded in 794 A, D 
Some hospitals were established for plague-stricken persons and for lepers. In 
those days a hospital consisted of a room for gravely ill patients, a dwelling house 
for physicians, bath rooms for cupping and bleeding and a pharmacy 

During the Dark Ages, the care of the sick declined as did every other service 
to humanity. Little is recorded of sick nursing during those years. It is known 
that during the seventeenth, eighteenth and early part of the nineteenth centuries, 
nursing care was supplied by women who were usually ignorant, unscrupulous 
and untrained 

Modern nursing, requiring the training of nurses for the care of the sick, 
originated with Theodor Fliedner, a pastor living in a small town on the Rhine 
He and his wife opened a school for training deaconesses. To this school Florence 
Nightingale, an English lady, went for her training. After her activities as a 
nurse in the Crimean War, Florence Nightingale returned to England to open 
the first modern school for training nurses, in St. Thomas’ Hospital, in 1860 
This became the model for a new type of school for the training of nurses 
throughout the English-speaking world 

In 1873, training schools of the Nightingale type were opened in Bellevuc 
Hospital, New York, New Haven General Hospital, New Haven, Conn., and the 
Massachusetts General Hospital in Boston. Since that time, the training of nurses 
has been an important function in most of the larger hospitals 

he trained nurse has had a great influence in improving the care of the sick 
in the hospital and in the home. As the science of medicine developed and 
methods of prevention were discovered, the trained nurse became of inestimable 
value in combating tuberculosis, syphilis and acute communicable diseases. The 
maternal and child health program which has been so effectively carried out during 
the last twenty-five years would not have been possible without the assistance 
of the trained nurse 

Today, the trained nurse is indispensable in making available many of the 
newer technics in the treatment of disease. Trained nurses are needed urgently 
in many fields: for hospital service, for private duty and public health nursing 
and in industrial plants 

Progress in preventive medicine is dependent on the teamwork of the physician 


amd the trained nurse aces ma Avemen’s Abevesct 
y ' j ABSTRAC 








594 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Tue Use or Penicrttis m Or anp Wax tn Cutcporen. Conran M. Rivey 
and Pau S, Srronc, Pediatrics 1:223 (Feb.) 1948. 


Penicillin suspended in a menstruum of 4.8 per cent bleached white wax U. S. P. 
dissolved in peanut oil was administered therapeutically to 106 infants and children 
with various acute infections. A total of 510 intramuscular injections was given. 
In only 5 of the children minor local urticarious reactions were noted. They were 
short lived and did not cause discomfort. There were no serious reactions. The 
response to treatment was similar to that which would have been expected from 
more frequent doses of an aqueous penicillin preparation. 

Doses were given once every twenty-four hours, and the concentration of the 
drug in the blood stream was determined twenty-four hours after injection. 
Eighty-three of the patients had 257 such determinations made. From the resulting 
data, it was apparent there was no correlation between the size of the dose per 
unit of body weight and the resulting twenty-four hour blood level. It was further 
evident that an absolute dose of 300,000 units of penicillin in this menstruum pro- 
duced satisfactory blood levels at twenty-four hours (0.5 unit per cubic centimeter 
or better), regardless of the size of the patient. Both the sodium and the potassium 
salts of penicillin were used. There was suggestive but not convincing statistical 
evidence that the potassium salt produced higher levels after a twenty-four hour 
period From tHe AvutHors’ SUMMARY. 
SuBcuTaNeous ADMINISTRATION OF A SULFADIAZINE-SULFAMERAZINE COMBINA- 

Trion tN CutcpREN. Lawrence B. Stosopy, Davin Lear and Mitton M. 

Witiner, Pediatrics 2:58 (July) 1948. 


The feasibility of intermittent subcutaneous administration of a sulfadiazine- 
sulfamerazine combination (2.5 per cent aqueous solutions of the sodium salts in 
equal amounts) in infants and children was evaluated by means of absorption- 
excretion and therapeutic studies. In 60 children with acute infections, intermittent 
injections of this combination at twelve hour intervals, on the basis of 0.13 to 0.2 
Gm, per kilogram of body weight in twenty-four hours, gave excellent and well 
sustained blood levels of the sulfonamide and resulted in a highly satisfactory 
therapeutic response. The smaller dose is recommended for infants and the larger 
for children beyond 2 years of age. No local reactions were encountered in more 
than 560 individual injections. 

The solutions are made with distilled water and mixed in the syringe just 
prior to injection. The recommended sites of injection are the anterolateral sur- 
faces of the thighs or the interscapular region. Slow pressure with massage is 
used. There is no undue amount of pain 

The incidence of systemic toxicity from the sulfadiazine-sulfamerazine com- 
bination was lower than that reported in similar treatment with either compound 
separately. Renal complications, in particular, appeared substantially decreased, 
despite the omission of adjuvant alkali therapy. Only one sensitization reaction 
was observed in this series. Because of its local irritant effect, the subcutaneous 
administration of sodium sulfathiazole is not recommended. Subcutaneous therapy 
with a combination of sodium sulfadiazine and sodium sulfamerazine has a definite 
place in the treatment of the infant and small child. The use of the combination 
seems preferable to that of single sulfonamide drugs because of a distinctly lower 
toxicity. These observations confirm our previous studies on results from oral 


administration of sulfonamide mixtures. Feow tus Aurwens’ Stumasr 
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Urtnary Excretion or Avreomycixn. H. S. Corts, E. B. Wetrs, T. F 
Patneé Jr. and M. Fixianp, Proc. Soc. Exper. Biol. & Med. 68:174 (Oct.) 
1948, 


Aureomycin, an antibiotic substance which is active against many gram-negative 
and gram-positive bacteria, as well as against certain viral and rickettsial infections 
was studied in 2 adult male subjects, following a single oral dose on fasting, by 
testing the urine on Streptococcus 98 The greatest rate of urinary excretion 
occurred between four and eight hours when the subject was given 0.5 and 0.75 
Gm., but inhibition of the test organism was still present thirty-three to fifty-five 
hours later when the urine was diluted sixteen fold. The authors’ observations 
suggest that eight hours is the optimum interval between oral doses 


Hansen, Galveston, Texas 


Mercuriat Porsontnc iN AN Inrant. J, S. Camprect, Canad. M. A. J. §8:72 


(Jan.) 1948 


Death from mercury poisoning in a 4 month old child due to inhalation of 
metallic vapor is recorded. The poisoning occurred when the father accidentally 
dropped % teaspoonful (2 to 2.5 cc.) of metallic mercury on a hot kitchen stove 
It evaporated at once, and he repeated the procedure to demonstrate it to his wife. 
The baby was in the room at the time. Within three hours the child became 
acutely ill, and three hours later was in critical condition. Death occurred two 
days afterward, with generalized edema, pulmonary edema, right ventricular dila- 
tation, grayish, necrotic appearance of mucosa of stomach and duodenum and 
degeneration of the convoluted tubules of the kidneys 


McGwtan, Evanston, Ill 


SALICYLATE THERAPY IN CHILDREN. Gtorcto F. Maceoton:, Arch. Dis. Childhood 
23:46 (March) 1948 


The absorption and excretion of sodium salicylate and acetylsalicylic acid, given 
orally and per rectum, to rheumatic and nonrheumatic children, either in single 
doses or continuously, were investigated. To attain a level of 25 to 35 mg. per 
hundred cubic centimeters of plasma, it was necessary to give 0.12 to 0.18 Gm. per 
kilogram (that is, 1 to 1.5 grain per pound) of body weight. When sodium bicar 
bonate (1:2) was added, the blood level decreased more quickly than without the 
use of the bicarbonate, owing to the increased rate of excretion in the urine, 


especially in the first twelve hours. The advisability of adding vitamins B, C and 


K is discussed Kewty, Milwaukee 


Tue Piace or Orat Penicitiin ry Paepiatancs. J. H. Moserey, Arch. Dis 
Childhood 23:97 (June) 1948. 


Oral administration of penicillin is the method of choice in children up to the 
age of 6 months. It is not suitable when there is severe enteritis or persistent 
vomiting. Owing to the unpredictable variation in absorption, it is essential to 
use massive doses. Im older children the success of oral administration becomes 
a matter of trial and error. It is certainly to be condemned in those with severe 


eaten : 
illness Ketty, Milwaukee 
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Society Transactions 


CHICAGO PEDIATRIC SOCIETY 
John L. Reichert, M.D., President 
Joint Meeting with Pediatric Staff of Cook County Hospital, Feb. 15, 1949 


Spongioblastoma of the Fourth Ventricle. Dr. A. Levinson. 


T. W., a Negro boy aged I! years, was admitted to Cook County Children’s 
Hospital on Oct. 15, 1948, with a history of frontal headaches increasing in 
severity and of failing vision, both of one month’s duration. He had had rheumatic 
fever in 1946, at which time he was hospitalized for ten days. The family history 
was noncontributory, 

On his admission the patient did not appear acutely ill. No definite focal 
symptoms were present. There was light perception in the left eye and dim vision 
in the right eye. Funduscopy showed both disks elevated above the surrounding 
retina, with numerous small hemorrhages. The retina had numerous large and 
small opaque white spots and was edematous, the edema involving both macular 
areas, 

A spinal tap was done on October 18. The fluid was clear; the pressure was 
260 mm. of water, with no cells. Glucose measured 67 mg. and protein 52 mg 
per hundred cubic centimeters; chlorides were 107.7 milliequivalents per liter, 
and culture showed no growth. Serologic reactions were negative, and urine 
examination revealed no abnormality. Total blood protein was 6.7 Gm. and 
nonprotein nitrogen 34 mg. per hundred cubic centimeters. There were 4,600,000 
red blood cells, with 77 per cent hemoglobin. White blood cells were 7,550, with 
59 polymorphonuclear forms, 38 lymphocytes, 2 monocytes and | eosinophil per 
100 cells. 

Roentgenograms of the skull taken October 18 revealed increased digital 
markings. Roentgenograms of the chest and long bones were normal. 

The diagnosis of tumor of the fourth ventricle was made. On October 25 a 
ventriculogram revealed pronounced dilatation of the left lateral ventricle, with 
no definite evidence of displacement. The third ventricle appeared slightly dilated 
\ bizarre small collection of air was seen in the region of the fourth ventricle, 
suggesting posterior displacement. The impression gained was of a space-occupy- 
ing lesion in the region of the fourth ventricle. A suboccipital craniotomy was 
performed on October 25. A tumor mass was observed at the anterior superior 
end of the fourth ventricle, occluding the ventricular flow. A biopsy specimen was 
taken and part of the tumor was removed. The ventricular flow was short 
circuited by means of a no. 8 French catheter inserted into the right lateral ven- 
tricle, carried out through the right posterior parietal burr hole and reintroduced 
into the medullary canal through the foramen magnum (Torkildson operation). 
The tumor proved to be a spongioblastoma of the fourth ventricle 

The patient was given roentgen therapy and apparently improved; headaches 
hecame less severe and vision improved slightly. He was discharged from the 
hospital but has returned twice. At present he is weak but is able to sit up. He 
walks hesitatingly but has no ataxia. He is unable to see with his left eye but can 
make out fingers with the right eye. He is alert. Patellar reflexes cannot be 
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elicited. He has no paralysis or paresis of lower or upper extremities. There 
are a mild tremor of the tongue and ptosis of the left eyelid. The pupils are 
equal but do not respond to light. 

On Feb. 8, 1949, the spinal fluid was clear, with a pressure of 228 mm. of water 
Protein was 160 mg. and glucose 62 mg. per hundred cubic centimeters. Chlorides 
measured 108 milliequivalents. There were no cells. Roentgenograms of the 
skull showed a decided increase in convolutional markings with separation of 
sutures. There were two circular defects in the parietal bone and a defect in the 
occipital bone due to operative intervention. The catheter was in position. On 
February 10, ocular examination showed poor light perception in the right eye 
and none in the left. Funduscopy revealed pallor of the disks, with few capillaries, 
shallow cups and slightly blurred margins. Both arteries and veins were covered 
with gray-white glial membrane, extending | disk diameter from the disk. The 


pericapillary arc of the retina was edematous, with concentric exudate radiating 
from the disks. The maculas were edematous, with exudate in the center 
The impression was opt nerve atrophy following papilledema and optic nerve 


pressure, with subsiding edema of retina. 

The prognosis is dark. I believe, however, that the operation will prolong 
the patient's life or will at least prevent the symptoms from becoming worse by 
keeping the spinal fluid circulation intact. 

This case brings out several important points 

1. Tumors of the fourth ventricle are not rare, particularly in children. This 
is the fourth case observed in the past five years in this hospital. 

2. The existence of a brain tumor without focal neurologic symptoms is pos 
sible; such symptoms are practically never seen in tumors of the fourth ventricle 
3. It is important to do a funduscopy on children who have headaches 

4. The perpetual problem of the advisability of spinal puncture in persons 
with suspected brain tumor arose in connection with this patient. It was per 
formed here without any untoward results. However, one should keep in mind 
the possibility of herniation of the brain as a result of spinal puncture, particularly 
in patients with subtentorial tumors. It is important that the puncture be done 
with the patient in the horizontal position and that only a smal! amount of fluid 
be removed 

The question of encephalography versus ventriculography also entered into this 


case; because of the location of the tumor, ventriculography was decided on 


Appendical Abscess in a Four Month Old Child. Dr. M. P. Borovsxy 


P. M., a 4 month old Negro girl, was admitted to Cook County Children’s 


Hospital on Nov. 5, 1948. She had been in good health until ten days before her 


admission, when she gagged and vomited four hours after eating potatoes and 
milk. The vomiting was repeated three times during the night. She was brought 
to the hospital because of repeated vomiting, anorexia, fever and constipation 
Three days later she was again brought in, and on this occasion abdominal pain 
was added to the picture. An enema was ordered and the patient was sent home 
Vomiting ceased, but anorexia and constipation associated with abdominal pain 
continued. The day before this admisison, the infant became drowsy and cried 
severely at intervals; the temperature rose; abdominal pain recurred, but vomiting 
was not present. 

On her admission, the temperature was 105 F., the pulse rate 130 and the 
respiratory rate 34. Respiration was rapid; the abdomen was greatly distended 
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and tense, and the legs were flexed on the abdomen. A mass the size of a grape- 
fruit was noted in the right lower quadrant, which was tender to palpation. 
Peristaltic sounds were good. The left side of the abdomen was soft and free 
from tenderness. An examination of the ears, nose, throat and chest gave normal 
results. The anterior fontanel was normal. White blood cells numbered 29,800, 
with 83 per cent polymorphonuclear leukocytes. 

Treatment was instituted with fluids, blood, penicillin, streptomycin and 
succinylsulfathiazole (sulfasuxidine*). The toxicity diminished; vomiting ceased, 
but abdominal palpation was resisted. The general condition of the patient 
improved. 

A diagnosis of appendical abscess was made, and lesions to be ruled out were 
neuroblastoma, mesenteric cyst, enterogenous cyst and dermoid cyst. 

In surgical consultation obtained on November 18 conservative treatment was 
considered best because of gradual lowering of temperature, the white blood cell 
count and the localized findings in the right lower quadrant. However, the mass 
continued to be large and firm, with no tendency toward diminution; there was 
still elevation of the temperature, anorexia, failure to gain weight and continued 
increase in the white cell count. On November 26 surgical intervention was 
recommended. 

On December | operation was performed through a right rectus incision; a 
large retrocecal abscess was observed, from which 2 cups (approximately 470 cc.) 
of brownish cream pus was removed. A drain was inserted and Wangensteen 
suction was instituted, The temperature and leukocyte count returned to normal; 
the drain was gradually removed, and the patient was discharged from the hos- 
pital on Jan. 1, 1949, to be followed in the surgical clinic. Culture of the pus 
from the abscess revealed Escherichia coli and Pseudomonas aeruginosa 

The unusual features of this case are (1) the youth of the patient for this 
lesion; (2) the localization of infection in an infant so young; (3) the lack of 
dissemination of the infection to the general peritoneal cavity; (4) the low toxicity 
and the lack of extreme vomiting or signs of intestinal obstruction; (5) the lack 
of resolution after twenty-five days of treatment with streptomycin, penicillin and 
succinylsulfathiazole, and (6) the great resistance of the mass to palpation. 

The final chapter of this case will await the surgical findings when, in a few 
months, operation is performed for removal of the “blown-out” appendix. 


Injury to the Spinal Cord in a Premature Infant. Dr. I. M. Levin. 


This female infant was prematurely born on Dec. 4, 1948 at home, after 
seven months’ gestation. The mother’s previous pregnancy eighteen years before 
resulted in a normal child. The physician called to do an emergency delivery 
found the breech had been presenting for ten minutes. The legs were easily 
delivered and, with mild traction, the torso and head. The infant was cyanotic 
and did not breathe. The feet were slapped for stimulation and external heat was 
applied. Within two hours the infant was transported by the Chicago Depart- 
ment of Health in a portable oxygenated incubator to the hospital. On her admis- 
sion, the temperature was below 94 F., her color was poor and the cry weak. 
The weight was 3 pounds 3 ounces (1,446 Gm.). Nikethamide N. N. R. (cora- 
mine®), 0.5 cc. ampul, and menadione sodium bisulfite U. S. P. (hykinone®), 
4.8 mg., were administered, and the child was placed in an oxygenated Hess bed. 

Examination on the morning of December 5 showed a fetal-appearing infant, 
breathing with prominent inspiratory rub and sternal retraction. Breath sounds 
were barely audible, but heart tones were good. The head and anterior fontanel 
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seemed normal. There was no stiffness or rigidity of the neck. The abdomen 
was soft, and the abdominal wall was inactive except as depressed by diaphrag- 
matic movement. The upper extremities moved well; the lower extremities were 
motionless, completely atonic and flaccid, and did not respond to stimulation, with 
complete absence of all reflexes. The buttocks and thighs were edematous and 
ecchymotic. The critical condition of the infant precluded further study at this 
time. 

Daily intramuscular injections of 80,000 units of procaine penicillin G for 
aqueous injection (crysticillin®) were given. On the third day of life the blood 
picture disclosed 17 Gm. of hemoglobin, 4,150,000 red blood cells, a color index 
of 1.4 and 17,050 white blood cells, with 53 per cent polymorphonuclear forms, 
1 per cent eosinophils, 45 per cent small lymphocytes and 9 per cent nucleated 
red blood cells. The urine showed no abnormality. Spinal puncture on February 
8 revealed no pressure; a few drops of a thick xanthochromic fluid clotted in the 
test tube (Froin). The Pandy reaction was 4 plus. The Queckenstedt sign was 
questionable, the pressure on the right measuring 35 mm. and on the left 55 mm.; 
neither level fell back to initial pressure. Protein was 820 mg. per hundred cubic 
centimeters. 

On February 11, the lower extremities showed the reaction of degeneration. 
The muscles responded with slow wormlike contractions to a current of 16 to 
20 milliseconds’ duration respectively, feft and right. (The normal value is less 
than 0.1 millisecond). The findings were those of a lower motor neuron lesion 
(Dr. Hummon). 

Graduated feedings were started after forty-eight hours and were well retained ; 
increases were readily tolerated, so that the present weight is 5 pounds 11 ounces 
(2,580 Gm.). The body temperature was raised to normal in an oxygenated Hess 
bed and was easily maintained. Administration of oxygen was discontinued after 
seven weeks. The color has been good, and cyanosis of the trunk and lower 
extremities is absent. 

Urination began on the third day and spontaneous bowel movements of meconium 
on the fifth day of life. There has been no distention, and function of bladder 
and rectum has been maintained at a norma! level for a premature infant 

Up to the present there has been no motion of the lower extremities, and the 
clinical picture has remained unchanged from that of the first week after her 


admission. One episode of infection of the upper respiratory tract was attended 


with a notable increase in diaphragmatic retraction of the thoracic wall, but this 
has disappeared, so that the infant at rest breathes like many premature babies 
of similar age and weight. 

Comment.—This is an example of a condition rarely seen in a premature infant, 
injury to the spinal cord. Such accidents are usually confined to breech extrac- 
tions with traction on the trunk or legs during delivery. 

Roentgenologic studies on this infant at the age of 2 weeks revealed sublux- 
ation of the third thoracic vertebra over the fourth. The spinal column in the 
newborn consists of a series of cartilaginous rings held together by elastic liga 
ments. The dural covering has its attachments at the skull and sacrum, with the 
cord lying free except for its anchorage by the cervical branches above and the 
cauda equina below. 

During extraction force is applied to the spinal column; the dura and cord, 
being less elastic and more fragile, are injured. The resulting clinical picture is 
varied, depending on the site of injury, from damage to the anterior horn cells 
to total transection of the cord, which occurred in this patient. Respiration is 
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entirely diaphragmatic (phrenic nerve innervation from the intact cervical portion 
of the cord), but all the spinal tracts have been cut off, so that total paralysis 
is present below the level of the third thoracic vertebra. There is loss of the inter- 
costal and abdominal muscles and the muscles of the lower extremities. Auto- 
matic bladder and rectal function has been present, the normal picture of the 
newborn whether full term or premature. The skin has been healthy. Vaso- 
motor changes are insignificant, probably owing to the integrity of the centers of 
the lower part of the cord. 

Best and Taylor (The Physiological Basis of Medical Practice, ed. 4, Balti- 
more, Williams & Wilkins Company, 1945) noted three stages in complete trans- 
verse division of the cord. The first stage of spinal shock, an immediate and 
complete loss of voluntary power below the level of the lesion with paraplegia, 
is usually of one to three weeks’ duration, with retention only of the anal reflex. 
It was exhibited in this infant by flaccid paralysis below the level of the third 
thoracic vertebra with retention of urine for two and a half days and of meconium 
for five days. The second stage of reflex activity, with recovery of isolated 
spinal centers and gradual return of flexor muscle tone, occurs within three to 
seven weeks. It has not been seen in this infant, probably because of the non- 
medullation of the long spinal tracts and the lack of muscular development. A 
favorable response to the stage of paraplegia, flexion with the associated mass 
reflex of Head and Riddoch, may never appear, being seen in older persons with 
mature myelinated tracts. The third stage of failure of previously established 
reflex activity results from an infective complication (bedsores, cystitis, pyelitis) 
and usually precedes death by a short interval. 

According to Crothers, children with high cord lesions are well worth working 
with, stand apparatus well and can be kept on frames for years without urinary 
sepsis and with an intact skin. 


Diagnosis of Isolated Pulmonary Stenosis. Dx. Benjamin M. Gasu 


The commonly held opinion that isolated pulmonary stenosis is rare does not 
appear to be justifiable. I have studied 3 patients with this malformation during 
the last fifteen months. The patients were 16, 13 and 5 years of age. None pre- 
sented any cyanosis, and all were attending school and partaking in usual child 
hood activities without undue dyspnea 

The outstanding findings were as follows A loud systolic murmur, heard 
best over the second and third left interspaces, was present The second pul- 
monary sound was also present. The heart was not enlarged to percussion, and 
the transverse diameter of the heart in the posteroanterior view was within 
normal limits. There was definite convexity in the region of the pulmonary 
conus. The left oblique view presented a moderate enlargement of the inflow 
tract of the right ventricle. The electrocardiogram showed strain on the right 
side of the heart 


Angiocardiograms were performed on 2 of these patients and showed a valvilar 


stenosis, with a dilated pulmonary artery distal to the stenosis. Two of the 
patients were catheterized. The oxygen saturation of the arterial blood was 
normal; the pressure in the right ventricle was high in each child (160 and 110 
diastolic); the pressure in the pulmonary artery distal to the stenosis was com 
paratively low (40 and 25 systolic). The systemic and pulmonary blood flows were 
equal, and no shunt was present. 

These cases prove that isolated pulmonary stenosis may be present in children 
without any cyanosis or dyspnea and that the oxygen saturation of the arterial 
blood may remain normal for many years. 
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Enlargement of the Breast, Dx. I. P. Browsrern 


This Negro girl, aged 2 years, entered the hospital in the latter part of 1948 
because of an infection of the upper respiratory tract. An incidental finding was 
bilateral enlargement of the breasts. There was no secretion fram the breasts, 
no infection, no vaginal bleeding and no axillary or pubic hair. A vaginal smear 
revealed a great many bacteria and many leukocytes Roentgenograms of the 
skull and long bones showed nothing of significance The family history was 
noncontributory, and, so far as could be ascertained, feeding was adequate. The 
enlargement of the breasts began at 10 months of age and continued to increase 
(It is of interest that undernutrition was observed in male prisoners with gyne 
comastia in Japanese camps, but nutrition in this child was quite adequate.) 

The question arises of hormonal assay in this type of child; I believe it should 
be done whenever feasible to collect data, if only for future consideration. In a 
number of children who exhibited enlargement of the breast as the only evidence 
of sex precocity, there was no remarkable statural or osseous accentuation. In 
several girls between the ages of 3 and 5 years, within a few months the enlarge 
ment of the breast disappeared without evidence of other sexual precocity. One 
child, 13 months of age, bled on one or two occasions, and there was an increase 
in estrogens. In some instances this enlargement may be the first evidence of 
sexual precocity. Such was the case of a child, 14 months old, in whom the 
mammary enlargement persisted until the age of 22 months; then pubic hair and 
vaginal bleeding developed 

In the present infant the gynecologist was of the opinion that there might 
be an ovarian tumor. On surgical exploration the ovaries were observed to be 
normal except that they were the size of an adolescent's The child died acci 
dentally, and at autopsy all conditions observed were normal except involvement of 
the hypothalamus, a condition that is difficult to prove during life 

Novak (Am. J. Obst. & Gynec. 47:20, 1944) called attention to what he 
termed constitutional sex precocity in 8 patients Rapid growth, early closure 
of the epiphyses and consequent short stature may he the results of this phe 
nomenon. The probability is that the enlargement of the breast will disappear, 
but it is possible that this sign is the first evidence of sexual precocity If the 
cause is a granulosa cell tumor, removal is indicated. With elimination of that 
factor, there may be involvement of the hypothalamus. I should like to mention 
the hypophysis as a factor. There has been no postmortem or surgical evidence of 
a pituitary tumor per se causing sexual precocity There may be involvement 
through tracts not yet described in human beings but shown in lower animals 


Adrenal involvement in the female causes heterosexual development 


Lower Nephron Nephrosis. Dx. Artuur H. Ros 


This child, a 21 month old white girl, was seen on April 4, 1948, because of 
stomatitis. She was given sulfadiazine, 0.5 Gm. every six bours, and methyl 
rosaniline chloride U. S. P. (gentian violet) was lied to the mouth. Two days 
later because of persistence of symptoms she was seen by a private physician who 
administered 0.25 cc. of bismuth sodium thioglycolate N. N. R. (thio-hismol®) 
and continued the treatment with sulfadiazine. There was persistent nausea and 
vomiting. She was admitted to Cook County Hospital on April 8 in critical con 
dition, described by the resident physician as preterminal. She was semistuporous 


but irritable on examination. There were a pronounced carpopedal spasm and 


T 
a positive Chvostek sign. Moderate generalized pitting edema was present. The 


liver was 5 cm. below the costal margin, and the spleen was palpable. An apical 
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systolic murmur was present and the heart beat was forceful, with a visible pound- 
ing of the entire chest. A blood pressure reading could not be determined. No 
urine could be obtained on catheterization. Blood chemical studies showed non- 
protein nitrogen to be 186 mg., creatinine 5.6 mg. and calcium 6.8 mg. per hundred 
cubic centimeters. It was felt that this picture of shock, anuria, uremia and tetany 
presented the syndrome of lower nephron nepbrosis caused by sulfadiazine or, 
less probably, by bismuth. 

Calcium gluconate was administered intravenously for three days for correc- 
tion of hypocalcemia with associated tetany, sixth-molar sodium lactate solution 
for correction of the acid-base balance, glucose solution intravenously for nutrition 
and stimulation of diuresis if possible, amino acids intravenously for sustaining 
nutrition, sodium chloride solution for replacement of sodium chloride lost by 
vomiting and for restoration of the abnormally low blood levels of sodium and 
chloride and antibiotic agents because of persistent infection in the mouth. The 
total quantity of fluids given intravenously ranged from 400 to 1,200 ce. daily. 

The child had generalized convulsions on the third day in the hospital, which 
were controlled with the use of pentobarbital sodium. A few drops of urine 
obtained by catheter showed numerous white and red blood cells and a 4 plus 
reaction for albumin. The sulfadiazine level at this time was 3.6 mg. per hundred 
cubic centimeters. She remained stuporous and in a critical condition. On the 
fifth day, anuria was still complete and the question of ureteral catheterization 
and lavage was raised. However, it was decided to continue conservative treatment. 

The child aroused from stupor on the sixth day and remained mentally clear, 
although she still exhibited a severe azotemia and complete anuria. On the 
twelfth day 100 cc. of urine was passed, and, subsequently, there was increasing 
diuresis, with a 1 to 2 plus reaction for albumin and low specific gravity until 


recently. Microscopic findings at present are normal, On the fourteenth day 
two additional complications appeared, hypertension with heart failure and severe 


progressive anemia. Oxygen, digitalis and magnesium sulfate were given, with 
repeated small blood transfusions, a total of seven (1,000 cc. of blood) during her 
first stay in the hospital of fifty-four days. At the time of the second hospitaliza 
tion, approximately three months after the onset of illness, she was still anemic, 
requiring seven transfusions, a total of 1,050 cc. of blood 

An interesting and unusual feature of this case is the roentgenologic appear 
ance of the kidneys. A scout film of the ablomen on the fourth day in the hos 
pital showed nothing unusual. In a second film made three months later the renal 
shadows indicated complete calcification with approximately the same density 
as the pelvis \ recent intravenous pyelogram shows fairly good concentration 
and excretion of dye, but the dense renal shadows obscure the presence of the dye 
in the pelvis of the kidney 

A search of the literature has not revealed any such condition previously 
reported. It is possible that it may be related to the severe cortical anoxia that 
probably occurred early in the course of the disease. The case of this child is 
presented as an example of typical severe lower nephron nephrosis, with recovery 
after a number of critical episodes and with the unusual complication of calcified 
kidneys 


Multiple Cystic Tuberculosis of Bone Associated with Circumscribed 
Edema, Dr. B. M. Levin 


A Negro boy, aged 3 years, was admitted to the surgical ward at Cook County 
Hospital on July 6, 1948, then transferred to the pediatric department 
The child was well until about six weeks ago when the mother noticed a 


foul-smelling purulent discharge from the left ear; about two weeks later a swell- 
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ing appeared below the left ear which gradually increased in size and broke down 
spontaneously, with a resulting discharge of thick creamy pus. At this time she 
also noticed two swellings, one on the vertex and one over the occipital region. 
There was no pain associated with these swellings, 

The essential positive physical findings on his admission were as follows: The 
rectal temperature was 100 F. The left ear was discharging but the canal was 
obstructed; a granulating ulcer 2 to 3 cm. in diameter was present on the neck 
below the left ear. Three cystic swellings were present on the scalp, in the right 
frontal area, over the occiput and one on the right side of the occiput. These 
swellings fluctuated; the wall was thin and transilluminated. A depressed area 
could be felt at the base. The results of repeated examinations of the blood were 
essentially normal, The tuberculin reaction was 4 plus 

On consultation with members of the ear, nose and throat service, it was felt 
that the obstruction of the ear was due to a polyp, which was removed 

Roentgenograms of the skull showed numerous, somewhat circumscribed, 
rounded areas of destruction in the superior aspect of the parietal bones bilaterally, 
with similar lesions in the occipital bone. The translucent or “punched-out” areas 
were surrounded by an area of more or less increased density. Shadows seen 
within some of the areas of destruction were interpreted as representing seques 
trums. A roentgenogram of the chest showed a similar area of destruction 
involving the acromial process of the right scapula. The parenchyma of the pul- 
monary fields was clear, but there was a large right peribronchial hilar gland 
Roentgenograms of other parts of the body were not significant. 

Shortly after his admission other swellings appeared, one over the acromial 
process of the right scapula, one over the instep of the left foot and one at the 
tip of the xiphoid process. Another cystic mass appeared over the occiput, low 
down toward the left side. Cervical nodes on the right were enlarged, and a 
biopsy specimen was taken, which, according to the pathologist's report, showed 
tuberculosis, 

On August 5, treatment with streptomycin was begun after laboratory reports 
confirmed definite pathologic involvement in the glands and bone with acid-fast 
bacilli. The involved areas gradually subsided, and the child was discharged from 
the hospital on October 25. Whether the improvement was due to the strepto- 


mycin and supportive therapy while the child was in the hospital I am not 


prepared to say 

Pott described a lesion characterized by circumscribed edema of the scalp asso- 
ciated with osteomyelitis of bone. This case is one of multiple cystic tuberculosis 
of the bone, first described by Jiingling in 1920. Law and Perham (Multiple 
Cystic Tuberculosis of the Bones in Children, Am. J. Dis. Camp. 86:831 [Oct.] 
1938) suggested that the tuberculous process spreads through the blood stream 
and localizes in the metaphyses of the bones because of the anatomic situation of 
the end arteries. It is, however, difficult to explain on that basis the lesions 
observed in the skull. It might be that the bacilli lodged in an area of reduced 
local resistance, due to injury, decalcification and rickets. When bacilli multiply, 
they produce a caseating process more rapidly than the progress of repair. When 
cystic lesions develop in the smaller bones, there is complete destruction 

In the original description given by Jiingling of this process, in which he 
reviewed the literature to date, he formulated the following facts: The onset was 
gradual; pain began early but was not severe; onset occurred at puberty or later, 
mostly between the ages of 20 and 30 years; the small long bones of hands and 
feet were oftenest affected, rarely the long bones; there was a tendency to forma 
tion of areas of rarefaction, light spots without perifocal reaction; no involve- 
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ment of periosteum or joints was noted; tuberculin reactions were negative; 
no tubercle bacilli were found in stains or cultures or on guinea pig inoculation ; 
microscopic examination showed granulation tissue composed of epithelial cells, 
with rare giant cells and no caseation; lesions of bone were often associated with 
skin lesions, such as sarcoid and lupus vulgaris; the course was slow with a 
temdency to improvement, and the patient's general health was unimpaired. 

Cases recorded in pediatric literature by many authors since Jiingling’s report 
differ somewhat in that there were a greater tendency to involvement of long 
hollow bones; infrequent association with cutaneous lesions (Jiingling reported 72 
per cent); positive tuberculin reactions ; positive results on guinea pig inoculation ; 
frequent observation of caseation, and a tendency toward local healing; generalized 
tuberculosis and death were frequent. 

It seems to me that the cases reported by Jiingling and those in recent pediatric 
literature are perhaps not the same condition etiologically. The present patient 
had more lesions in the flat bones—skull, sternum, scapula—than are generally 
described and no lesions whatsoever in the long bones. 

Multiple cystic osseous lesions are a rare condition in children, and accurate 
interpretation depends on consideration of several diseases which may produce 
them. In addition to tuberculosis, the following condition must be ruled out: 
syphilis, pyogenic osteomyelitis, hyperparathyroidism, xanthomas and multiple 
myeloma. Careful differential diagnosis must be augmented by laboratory aids, 
such as bacteriologic examination, roentgenograms, chemical analysis of blood, 
serologic tests, biopsy and guinea pig inoculation. 

| feel that cystic tuberculosis of bone is the name that should be applied to this 
case and to other cases in the literature 


Coarctation of the Aorta. Dr, FE. H. Few. 


\ boy, 13 years of age, was operated on March 10, 1948 because of a coarcta 
tion of the aorta and is at present normal 

The patient was admitted to the pediatric cardiac service of the Cook County 
Children’s Hospital, He was in early adolescence and had well developed shoulders, 
narrow hips and thin legs. His complaints were extreme inability to do ordinary 
things, easy exhaustion, severe headaches, weakness, tachycardia, epistaxis, cold 
feet and legs and discomfort in the legs on exertion. Orthopnea was frequent 

Inspection revealed prominent pulsations at the suprasternal notch, along the 
course of the carotid arteries and in the regions of the intercostal arteries. There 
was a loud systolic murmur best heard in the aortic area. The blood pressure 
at rest in the right arm was 176 systolic and 90 diastolic and in the left 142 systolic 
and 110 diastolic. If he was slightly excited, the systolic blood pressure in the 
right arm rapidly exceeded 200 mm. of mercury. No pulse was obtained in 
either lower extremity, nor was an elevation in blood pressure or in the oscillometer 
reading produced The temperature of the toes was as much as 7 degrees (F.) 
less than that of the fingers. A roentgenogram of the chest showed a promi 
nence of the aortic knob and notching of the ribs 

At 13 years of age this boy was a semi-invalid. His future was dark, and 
he was eager to have a chance to live normally. He was operated on March 


10, 1948. The slide illustrates the aortic arch and a stenosis of the first portion 


of the left subclavian artery, which accounted for the fact that the systolic blood 
pressure in the left arm was 30 to 44 mm. of mercury lower than that in the 
right. The coarctation was situated at the site of the insertion of the ligamentum 
arteriosum. Huge intercostal arteries arose distal to the stenosis. The resection 
and anastomosis were completed as illustrated in the slide. An end to end 





SOCIETY TRANSACTIONS 605 


anastomosis was done, using a continuous mattress suture of 5-0 surgical silk 
U. S. P. with a reenforcing over and over suture 

Postoperatively, the blood pressure and oscillometer readings have responded 
somewhat slowly but satisfactorily At three weeks the blood pressures in the 
upper and lower extremities were about equal. At present they approach normal 
levels. The patient has none of his preoperative complaints and now lives & 
normal boy’s life 

This slide is a photomicrograph showing the greatly thickened wall of the 
stenosed aorta and the recently formed clot distal to the narrowed fibrous valve 
like structure. 

Because of the tremendous collateral circulation, entrance into the thorax is 
a long, tedious procedure. Mobilization of the aorta is delicately exacting and 
time consuming. The mediastinal pleura is freed from the aorta 4 to 5 inches 
(10.2 to 12.7 cm.) below the stenosis and up over the arch, as well as from the 
left subclavian artery. No more intercostal arteries than absolutely necessary are 
sacrificed. When the ligamentum arteriosum is ligated and divided, there should 
be adequate mobilization of the arch, subclavian artery and descending aorta so 
that the anastomosis will be completed without undue tension 

\ large-sized cannula should be placed securely in a vein before the operation 
is started, so that adequate blood can be replaced. Anesthetization, as in all th 
cardiovascular operations, is extremely important. Without excellent assistance 
these long procedures would have a much higher mortality rate 

Conclusions.—A brief history of a boy with the adult type of congenital coarcta 
tion of the aorta is given The surgical correctior f this condition, particularly 
in children, as presented by Dr, Crafoord and Dr, Gross, is the therapy of choice 
and should give an excellent prognosis. Five patients with the condition have 
been operated on to date, with satisfactory results; there were no deaths. It is 
my belief that this operative procedure, if done early in life, converts these con 


genitally handicapped patients to normal or nearly normal persons 


Neurologic Sequelae of Erythroblastosis Fetalis. Dx. Meyer Pearisrrin 


The clinical syndrome of kernicterus is so characteristic and constant that one 
might deduce the implication of the Rh factor from a careful clinical examination 
The outstanding symptom is that of athetosis, presumably due to involvement of 
the basal nuclei and/or their cortical connections The involvement is 
greatest in the upper extremities and in the head and neck, with the result 
that a grotesque pattern of walking is established. The patient walks on a broad 
base with genu recurvatum and flails the arms in positions of either extension 
or flexion, with the head and neck usually turned to one side Chere ts wenerally 
involvement of the tongue and of the muscles of respiration, so that reverse 
swallowing and reverse breathing may be noted 

The athetoid motions may be present at birth or may not appear until after 
the child is 12 to 18 months of age. Many of these infants present the picture 
of the so-called hypertonic infant, with feeding difficulties characterized by pushing 
food from the mouth with the tongue, by vomiting, by persistent crying and by 
constipation, so that they are often called “colic babies.” As a result of the 
excessive motion, the children have a greater need for food and, therefore, show 
voracious appetites. In spite of their excellent appetites, however, they do not 
seem to gain weight. I have never seen a fat athetoid child. 

Involvement of speech is also common and may be due to the difficulties in 


breathing and control of the tongue and neck. In addition, it may be due to the 
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fact that deafness is a common sequela, occurring in about 40 per cent of the 
patients. The deafness may be complete or partial; in the latter event it involves 
primarily the upper frequencies, so that these children may be able to hear low 
tones, like airplane motors, but may not be able to hear high tones, like whistles 
or bells. Occasionally, in such a child an impressive auditory aphasia develops. 
* Another common finding in kernicterus is the inability to turn the eyes up or 
down. This is usually due to a supranuclear lesion, since supraversion or infra- 
version may often be elicited as a synkinetic motion by resisting extension or 
flexion of the head. Involvement of the pyramidal tract does not generally occur 
in this syndrome. Intelligence is within normal limits in 75 per cent of these 
children, in spite of the fact that when they are young they may appear to be 
idiots or imbeciles. Convulsions are not common and occur in only about 15 per 
cent of these children. Rigidity and tremors may be superimposed on the clinical 
picture of athetosis. 

I am presenting 3 patients, a child 24 months of age, one 32 months old and 
one 6% years old. Each of them had erythroblastosis. In the youngest child, 24 
months of age, there is the tendency for athetoid motions to appear. There is no 
evidence of pyramidal tract involvement. There is a paralysis of the muscles of 
supraversion and infraversion of the eyes. The 32 month old child presents an 
identical picture. Neither of these children is able to stand, sit or talk. The 
condition of the 6% year old child is illustrative of what happens when such 
children become older, Although both these younger children appear on the sur- 
face to be hopelessly involved, the mother of the 614 year old child tells us that 
her child is now walking and began to walk when she was almost 6 years old. 
Her audiogram shows a loss of hearing of 80 decibels. Her intelligence quotient 
is 105. In spite of all her difficulties in walking, she is able to go-to the Spalding 
School for Crippled Children, where she is being taught speech in a class for the 
hard of hearing. As this child gets older, her walking will improve and control 
of her muscles of speech will improve to the point that it should be possible to 
rehabilitate her economically. 

Of all types of organic brain disease in children, this represents a type in 
which the physician is most likely to err in estimating intelligence. A child with 
this condition is often sent to an institution for the feebleminded before the age 
of 3 or 4 years and there may often begin to acquire motor and behavior patterns 
along lines which are fairly normal. It behooves us as practicing pediatricians 
to recognize this syndrome and the fact that these children are usually educable. 





Book Reviews 


Pedigrees of Negro Families. By R. Ruggles Gates, F.R.S. Price, $5.50 
Pp. 267, with 245 figures. The Blakiston Company, 102 Walnut St., Phila 
delphia 5, 1949. 


From the study of the pedigrees of slightly more than 200 families, the auther 
concludes, in the light of the work of others, that “inheritance in the Negro race 
is nowise different from that in other races,” a finding hardly startling in 1949. 
The families are mainly from the United States, but also from Canada, various 
parts of the West Indies and British Guinea. Hence they represent considerable 
and varying admixture, as the data themselves show. The author's blanket use 
of the terms “Negro” and “race” is thus scientifically equivocal. It merely follows 
that social usage which would designate as a Negro the possessor of a single 
Negroid gene or identifiable physical character. 

How the “Negroidness” of a gene might be determined is itself a problem 
Some geneticists, including Dr. Gates, would have us believe that a character so 
remote from racially diagnostic features as the possession of sickle-shaped red 
blood cells specifies Negro ancestry. With the recognition that we cannot define 
satisfactorily wherein the state of being Negroid exists and the large but unknown 
amount of admixture in the sample, the fact that the characters studied are not 
peculiar to Negroes renders extremely difficult, if not impossible, sound deductions 
on inheritance as related to race. 

The study of pedigrees alone cannot overcome difficulties of this nature. The 
newer technics of population genetics afford useful backgrounds for assessment 
of findings through the pedigree method. Dr. Gates has made no attempt at such 
comparisons in the present work. The full significance of the pedigrees he has 
contributed to the literature must, therefore, await future determination 

Five chapters of the book are devoted to the inheritance of the abnormalities 
and anatomic traits conventionally employed in the study of heredity. There is a 
chapter on physiologic and constitutional conditions, two on nervous and mental 
conditions, a chapter on stature and size as racial characters (stature and size are 
not racial characters of the Negro, in Africa or anywhere else) and a chapter on 
the commonly accepted racial characters, such as head shape, hair form and 
pigmentation 

A high frequency of polydactyly was noted in Gates series. In fact, his 27 


cases appear to be a higher percentage than has been reported by others. It is 


to be hoped that rigorous checking of the validity of the genealogies obtained 
for this easily recognizable trait is carried out 

Study of the inheritance of mental and nervous conditions is fraught with 
many obvious difficulties and experts will not find acceptable numerous statements 
in these chapters. Gates presents a pedigree showing enuresis in a grandfather 
and grandson, but in no other members of a family of 41 persons. He quotes 
Frary’s conclusion that enuresis is inherited as a recessive. Pediatricians will not 
widely acknowledge enuresis as an inherited condition, and Gates’s statements 
that the affected grandfather was “known to have had occasional enuresis,” and 
that the father had 
twice to relieve himself of urine,” will certainly draw criticism from urologists 


‘stopped bed-wetting at three, but he rises at night at least 


In the chapter on inheritance of racial characters, Gates cites evidence that 
light-colored parents of Negro ancestry can have a child darker than either, a 
fact well known to those familiar with American Negro families, and accepts 
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this as in accord with the theory that factors for skin color are cumulative in 
effect. A skin color chart of nine shades designated by number is presented as 
the frontispiece of the book as a tool for other workers 


Recent Advances in Oto-Laryngology. Second edition. By R. Scott Steven- 
son, M.D. Price, $. Pp. 395, with 106 text figures and 8 plates. The 


Blakiston Company, 102 Walnut St., Philadelphia 5, 1949. 


" This is the second edition of a work published originally in 1935. Changes in 
the specialty of otolaryngology since that time have made necessary an almost 
complete revision of the contents. Several chapters of the previous volume have 
been discarded as no longer representing “recent advances”; new chapters have 
been added which deal with chemotherapy and antibiotics, hearing aids and avia- 
tion otolaryngology. A prefatory note, in outlining the scope of this endeavor, 
states that it is intended to stand somewhere between a yearbook and a textbook. 

A sizable group of interesting subjects form the nucleus of the work. The 
author has chosen outstanding, pertinent contributions in the literature. abstracted 
them and presented the material with clarifying continuity. Short summaries 
of each topic bring the current and accepted views into sharp focus. Bibliographic 


listings appear at the end of each chapter 
The chapter on chemotherapy and antibiotics merits especial commendation. 


Other sample headings include otosclerosis, chronic suppurative otitis, Méniére’s 
disease, nasal sinusitis and its treatment, malignant diseases of the upper pas- 
sages and bronchoscopy and esophagoscopy, comprising a total of twenty chapters. 
In each of these subdivisions a brief historical summary precedes the review of 
the most important recent literature. The chapter conclusions are drawn ably 
and impersonally 

Medical practitioners will find much useful information in this book. It 
should prove valuable as a supplement to the textbook and library reading of 
students of otolaryngology from the undergraduate through the graduate levels. 
Otolaryngologists will find it to be a fairly complete compilation of the major 


advances in their specialty within recent years 


Handbook of Orthopaedic Surgery. By Alired Rives Shands Jr.. M.D., and 
Richard Beverly Raney, M.D., Third edition. Price, $6. Pp. 574, with 
159 illustrations. C. V. Mosby Company, 3207 Washington Blwd., St. Louis 3, 
1948 
This is the third edition of a book which was originally published in 1937 

It has had a wide usage as a text for undergraduate students, as well as for 

graduate students and practitioners. Its interest to the pediatrician is emphasized 

by the fact that approximately 60 per cent of its 473 pages of text is concerned 
with the musculoskeletal diseases and abnormalities of childhood 

Since the discussion of most conditions is in outline form and not in great 
technical detail, it is a convenient book of reference for the pediatrician. Its 
reference qualities are greatly enhanced by an extensive bibliography of 75 pages, 
which is classified by chapter and subject [his permits the person who desires 
more detailed knowledge of a particular subject than is available in the text to 
enlarge the source of his information. This is one of the valuable features of the 
hook 

rhe illustrations are almost all pen and pencif drawings, which are effective 
tor certain presentations but are of limited value for others. A few photographic 
reproductions of roentgenograms have been added in this edition 
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The pediatrician will be disappointed in the treatment of certain subjects 


The problem of the pronated foot in childhood, for example, is presented in briet 


fashion. However, the net effect is a book which should be a valuable part of 
any pediatrician’s library. 


Diseases of Children. By Sir Archibald E. Garrod and Others. Fourth edition 
Volume II. Edited by Donald Paterson, M.D., F.R.C.P. (Lond.), and Alan 
A. Moncrieff, M.D., F.R.C.P. (Lond.). Price, $10. Pp. 1,033, with 380 
illustrations Jaltimore Williams & Wilkins Company, 1949 


This volume follows by some time the appearance of volume I. The editors 
explain in the preface that this delay is due to the decision to wait for the 
availability of many authors who were in the service 

Volume II covers the diseases of the nervous system, eye, skeletal system, 
genitourinary system, liver and pancreas, rheumatism, disorders of the cardio 
vascular system and blood and infectious, venereal and cutaneous diseases 

The original work of Garrod and his colleagues has been greatly expanded 
and completely rewritten. Many sections are entirely new. The book is thoroughly 
up to date, with extensive coverage of functional disorders of the nervous system 
including a section on electroencephalography The newer technics in surgical 
treatment of the congenital cardiac malformations are included, as is the modern 
treatment of congenital syphilis. A special chapter is added on malignant disease 
in children 

Garrod’s book has long been a leader among British pediatric texts. This new 
edition will enhance the reputation previously established. As always in the better 
sritish texts, the book is easy to read, concisely written and beautifully illustrated 
The two volume edition provides a compact, easily handled book. On the whole 


this text is highly recommended for general use as a reference work 


Obesity: The General Practitioner's Guide to the Treatment of the 
Obese Patient. By Edward H. Rynearson, M.D., and Clifford F. Gastineau 
M.D. Price, $3.50. Pp. 134, with 9 figures and 16 tables. Charles C Thomas 
Publisher, 301-327 E. Lawrence Ave., Springfield, IL, 1949 


This monograph is one of the American Lecture Series on Endocrinology 
All the past and current theories regarding obesity are reviewed, with reemphasis 
on the principal cause, overeating 

In several chapters the authors restate the | s of weight reduction 
existing diseases, such as diabetes, hypertension, nephritis and the toxemias of 
pregnancy They state that statistics reveal that fetal mortality and obstetric 
difficulties are greater in obese women There is s an excellent chapter of 
diets tor weight reduction 

Much attention is paid to the psychic causes of obesity. Compulsive eating is 
often seen in a child who has some deep-seated emotional problems. Drug therapy 
and particularly administration of thyroid, is condemned except in special cases 
The authors are of the opinion that the final estimation of the true value of 
amphetamine has yet to be mace 

The bibliography is extensive and complet The material in this book will 


be a real addition to the treatment of the problems of obesity 
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Memories of Eighty Years. By James B. Herrick, M.D. Price, $5. Pp. 270, 
with | plate. University of Chicago Press, 58th St. and Ellis Ave., Chicago 37, 
1949, 


This is a delightful book filled with reminiscences of the long and busy life 
of a physician who has been outstanding for many years and who will be remem- 
bered as one of the chief ornaments of medicine in the United States 

The book is most entertaining, whether the reader knows the persons to 
whom the author refers or not. He is a keen, but always kindly, judge of 
character. He estimates the attainments of men by their results, especially in the 
development of other men. The anecdotes of practice and clinic are, many of them, 
most amusing; all are entertaining and educational. 

Throughout the entire book run the thread of a kindly philosophy and a 
detachment which are most attractive. In it we see the victorian influence on 
education in the language of a cultured gentlemen, who was withal a very human 
person 

The reviewer was unable to put this book down once he started it. How 
much there is in its pages which should be read by a young man starting his 
medical career! Dr. Herrick’s book sets forth a fine example of what it means 
to be a gentleman in the practice of medicine. 


Poliomyelitis: Papers and Discussions Presented at the First Confer- 
ence, 1948. International Poliomyelitis Conference. Price, $5. Pp. 360, 
with 51 tables and 92 figures. J. B. Lippincot; Company, 227-231 S. 6th St. 
Philadelphia 5, 1949 


It is entirely fitting and indeed most fortunate that the great mass of current 
knowledge presented at the First International Conference on Poliomyelitis has 
been made available in book form. Not only has the full text of each paper and 
its contained illustrations been recorded, but, equally important, the panel dis- 
cussions stimulated by the formal presentations are appended to each section 
Comment is hardly necessary concerning the roster of speakers and discussants 
except to state that only an organization of international scope and prestige could 
have attracted such a galaxy of authoritative opinions concerning any and all phases 
of the problem of poliomyelitis. A particularly wholesome balance between problems 
of practical clinical management, public health aspects, economic considerations, 
on the one hand, and fundamental questions concerning pathogenetic, pathologic 
and immunologic aspects, and chemotherapeutic possibilities, on the other, has been 
maintained. Bibliographies are included. There can be no question concerning 
the value of “Poliomyelitis” as an extremely complete and authoritative reference 


source which will fulfil a long-felt need 


A Baby Is Born: The Story of How Life Begins. By Milton I. Levine, 
M.D., and Jean H. Seligmann. Price, $1.75. Pp. 53, with 41 sketches 
Simon & Schuster, Inc., 1230 Ave. of the Americas, New York 20, 1949 


This is a clearly and simply written discussion of human reproduction, designed 
for children 6 to 10 years of age. The presentation is clear, unsentimental and 
factual, and the illustrations will be a great help to the child in clarifying his 
understanding of the text 

From the pediatrician’s viewpoint, the book is excellent. It was shown to two 
mothers of preadolescent children, and both were enthusiastic. In the field of 
sex education it is undoubtedly one of the best books to appear 
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GRADUATE SCHOOL OF MEDICINE 


THE DIVISION OF PEDIATRICS 


Announces 








A TWO-WEEK INTENSIVE FULL TIME COURSE IN GENERAL PEDIATRICS 
STARTING APRIL 3, 1950. 


A TWO-WEEK PERSONAL COURSE IN DIAGNOSIS & TREATMENT OF CON- 
GENITAL AND ACQUIRED HEART DISEASE IN INFANTS & CHILDREN 
STARTING JUNE 5. 





A TWO-WEEK INTENSIVE FULL TIME COURSE IN CEREBRAL PALSY START- 
ING JULY 31. 


For information address 





REGISTRAR, 427 South Honore Street, Chicago 12, Illinois 
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a little pale orange cube. He eats it like any confection, 
and the delicious fruit flavor lasts as long as the tablet lasts, 
leaving no bitter after-taste. Why wouldn't he take the 
next dose, eagerly, and every dose thereafter? 

DUOZINE Dulcet Tablets contain equal parts of 
sulfadiazine and sulfamerazine~the combination that of- 
fers a new margin of safety without loss of effectiveness. 
Prescribe these candy-like cubes with confidence, knowing 
that they are completely stable and as fully standardized 
for purity and potency as the unflavored form. DUOZINE 
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MEDICINE cine and The Journal of Industrial Hygiene and 
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Edited by: Men of outstanding reputation in the fields of Industrial Health of the A. M. A, and the Ameri- 
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Poole, M.D., Glendale, Calif.; Willlam A. Sawyer, Rochester, ing the problems and day to day experiences of the physician 
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Covering the RESEARCH AND FIELD AS arrangement; reviews of current books and reviews of current 
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of industrial health and preventive industrial hygiene 
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*PLUMS ~ BUT WHAT PLUMS! Sugar-sweet 

purple beauties, strained to velvety purée. Then 
just a touch of Tapioca Flour (not over 5%) 

is added for the extra-smooth texture 

you and we know is a must with tiny infants. 
New, too! Gerber’s Junior Plums. Finely 


chopped for tots with a few teeth. 
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Malt Products for the Medical Profession Since 1868 
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10 left tibiae of 10 Leghorn chicks 


Biological determination of the antirachitic activ- 
ity of vitamin D from different sources is another 
method of assay which Upjohn research workers 
helped to develop and perfect. Leghorn chicks in 
groups of ten were fed basal diets with vitamin D 
supplements from such sources as cod liver oil 
tuna liver oil, albacore liver oil. Bone ash deter- 
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these sources 


In the development of vitamin assay methods, as 
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to further knowledge of the structure, function, 
and clinical use of these dietary essentiais, Upjohn 
research workers have collaborated with investi- 
gators elsewhere to advance the science of nutri- 
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